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NOVEL G PROTEIN-COUPLED RECEPTORS 
CROSS-REFERENCE TO RELATED APPLICATIONS 

The present application claims priority to Application Serial Nunbers 60/201,633 filed 
May 3, 2000, 60/201,632 filed May 3, 2000, 60/201,551 filed May 3, 2000, 60/201,549 filed 
May 3, 2000, 60/201,548 filed May 3, 2000, 60/201,552 filed May 3, 2000, 60/201,978 filed 
May 3, 2000, and 60/201,550 filed May 3, 2000, each of which is incorporated herein by 
reference in its entirety. 
FIELD OF THE INVENTION 

The present invention relates generally to the fields of genetics and cellular and 
molecular biology. More particularly, the invention relates to novel G protein coupled receptors, 
to polynucleotides that encode such novel receptors, to reagents such as antibodies, probes, 
primers and kits comprising such antibodies, probes, primers related to the same, and to methods 
which use the novel G protein coupled receptors, polynucleotides or reagents. 
BACKGROUND OF THE INVENTION 

The G protein-coupled receptors (GPCRs) form a vast superfamily of cell surface 
receptors which are characterized by an amino-terminal extracellular domain, a carboxyl- 
tenninal intracellular domain, and a serpentine structure that passes through the cell membrane 
seven times. Hence, such receptors are sometimes also referred to as seven transmembrane 
(7TM) receptors. These seven transmembrane domains define three extracellular loops and three 
intracellular loops, in addition to the amino- and carboxy- terminal domains. The extracellular 
portions of the receptor have a role in recognizing and binding one or more extracellular binding 
partners (e.g., ligands), whereas the intracellular portions have a role in recognizing and 
communicating with downstream molecules in the signal transduction cascade. 

The G protein-coupled receptors bind a variety of ligands including calcium ions, 
hormones, chemokines, neuropeptides, neurotransmitters, nucleotides, lipids, odorants, and even 
photons, and are important in the normal (and sometimes the aberrant) function of many cell 
types. (See generally Strosberg, Eur. J. Biochem. 196:1-10 (1991) and Bohm et aL, Biochem J. 
322:1-18 (1997)). When a specific ligand binds to its corresponding receptor, the ligand 
typically stimulates the receptor to activate a specific heterotrimeric guanine-nucleotide-binding 
regulatory protein (G-protein) that is coupled to the intracellular portion of the receptor. The G 
protein in turn transmits a signal to an effector molecule within the cell, by either stimulating or 
inhibiting the activity of that effector molecule. These effector molecules include adenylate 
cyclase, phospholipases and ion channels. Adenylate cyclase and phospholipases are enzymes 
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that are involved in the production of the second messenger molecules cAMP, inositol 
triphosphate and diacyglycerol. It is through this sequence of events that an extracellular ligand 
stimuli exerts intracellular changes through a G protein-coupled receptor. Each such receptor 
has its own characteristic primary structure, expression pattern, Hgand-binding profile, and 

5 intracellular effector system. 

Because of the vital role of G protein-coupled receptors in the communication between 
cells and their environment, such receptors are attractive targets for therapeutic intervention, for 
example by activating or antagonizing such receptors. For receptors having a known ligand, the 
identification of agonists or antagonists may be sought specifically to enhance or inhibit the 

10 action of the ligand. Some G protein-coupled receptors have roles in disease pathogenesis (e.g., 
certain chemokine receptors that act as HIV co-receptors may have a role in AIDS 
pathogenesis), and are attractive targets for therapeutic intervention even in the absence of 
knowledge of the natural ligand of the receptor. Other receptors are attractive targets for 
therapeutic intervention by virtue of their expression pattern in tissues or cell types that are 

15 themselves attractive targets for therapeutic intervention. Examples of this latter category of 
receptors include receptors expressed in immune cells, which can be targeted to either inhibit 
autoimmune responses or to enhance immune responses to fight pathogens or cancer; and 
receptors expressed in the brain or other neural organs and tissues, which are likely targets in the 
treatment of mental disorder, depression, schizophrenia, bipolar disease, or other neurological 

20 disorders. This latter category of receptor is also useful as a marker for identifying and/or 
purifying (e.g. 9 via fluorescence-activated cell sorting) cellular subtypes that express the 
receptor- Unfortunately, only a limited number of G protein receptors from the central nervous 
system (CNS) are known. Thus, a need exists for G protein-coupled receptors that have been 
identified and show promise as targets for therapeutic intervention in a variety of animals, 

25 including humans. 

SUMMARY OF THE INVENTION 

The present invention relates to an isolated nucleic acid molecule that comprises a 
nucleotide sequence that encodes a polypeptide comprising an amino acid sequence homologous 
to sequences selected from the group consisting of SEQ ID NO:68 to SEQ ID NO:136, or a 

30 fragment thereof. In some embodiments, the nucleic acid molecule comprises a sequence that 
encodes a polypeptide comprising a sequence selected from the group consisting of SEQ ID 
NO:68 to SEQ ID NO:136, or a fragment thereof. In some embodiments, the nucleic acid 
molecule comprises a sequence homologous to a sequence selected from the group consisting of 

2 
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SEQ ID NO:l to SEQ ID NO:67, or a fragment thereof. In some embodiments, the nucleic acid 
molecule comprises a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID 

NO:67, or fragments thereof. 

According to some embodiments, the present invention provides vectors which comprise 
the nucleic acid molecule of the invention. In some embodiments, the vector is an expression 
vector. 

According to some embodiments, the present invention provides host cells which 
comprise the vectors of the invention. In some embodiments, the host cells comprise expression 
vectors. 

The present invention provides an isolated nucleic acid molecule comprising a 
nucleotide sequence complementary to at least a portion of a sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO:67, said portion comprising at least 10 nucleotides. 

The present invention provides a method of producing a polypeptide comprising a 
sequence selected from the group consisting of SEQ ID NO:68 to SEQ ID NO:136, or a 
homolog or fragment thereof. The method comprising the steps of introducing a recombinant 
expression vector that includes a nucleotide sequence that encodes the polypeptide into a 
compatible host cell, growing the host cell under conditions for expression of the polypeptide 
and recovering the polypeptide. 

The present invention provides an isolated antibody which binds to an epitope on a 
polypeptide comprising a sequence selected from the group consisting of SEQ ID NO:68 to 
SEQ ID NO: 136, or a homolog or fragment thereof. 

The present invention provides an method of inducing an immune response in a mammal 
against a polypeptide comprising a sequence selected from the group consisting of SEQ ID 
NO:68 to SEQ ID NO: 136, or a homolog or fragment thereof. The method comprises 
administering to a mammal an amount of the polypeptide sufficient to induce said immune 
response. 

The present invention provides a method for identifying a compound which binds 
nGPCR-x. The method comprises the steps of contacting nGPCR-x with a compound and 
detennining whether the compound binds nGPCR-x. 

The present invention provides a method for identifying a compound which binds a 
nucleic acid molecule encoding nGPCR-x. The method comprises the steps of contacting said 
nucleic acid molecule encoding nGPCR-x with a compound and determining whether said 
compound binds said nucleic acid molecule. 



WO 01/83553 



PCT/US01/14050 



The present invention provides a method for identifying a compound^which modulates 
the activity of nGPCR-x. The method comprises the steps of contacting nGPCR-x with a 
compound and determining whether nGPCR-x activity has been modulated. 

The present invention provides a method of identifying an animal homolog of nGPCR-x. 

5 The method comprises the steps screening a nucleic acid database of the animal with a sequence 
selected from the group consisting of SEQ ID NO:l to SEQ ID NO:67, or a portion thereof and 
determining whether a portion of said library or database is homologous to said sequence 
selected from the group consisting of SEQ ID NO:l to SEQ ED NO:67, or portion thereof. 

The present invention provides a method of identifying an animal homolog of nGPCR-x. 

10 The methods comprises the steps screening a nucleic acid library of the animal with a nucleic 

acid molecule having a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID 
NO:67, or a portion thereof and determining whether a portion of said library or database is 
homologous to said sequence selected from the group consisting of SEQ ID NO:l to SEQ ED 
NO:67, or a portion thereof. 

1 5 Another aspect of the present invention relates to methods of screening a human subject 

to diagnose a disorder affecting the brain or genetic predisposition therefor. The methods 
comprise the steps of assaying nucleic acid of a human subject to determine a presence or an 
absence of a mutation altering an amino acid sequence, expression, or biological activity of at 
least one nGPCR that is expressed in the brain. A diagnosis of the disorder or predisposition is 

20 made from the presence or absence of the mutation. The presence of a mutation altering the 
amino acid sequence, expression, or biological activity of the nGPCR in the nucleic acid 
correlates with an increased risk of developing the disorder. 

The present invention provides kits for screening a human subject to diagnose mental 
disorder or a genetic predisposition therefor. The kits include an oligonucleotide useful as a 

25 probe for identifying polymorphisms in a human nGPCR-x. The oligonucleotide comprises 6-50 
nucleotides in a sequence that is identical or complementary to a sequence of a wild type human 
nGPCR-x gene sequence or nGPCR-x coding sequence, except for one sequence difference 
selected from the group consisting of a nucleotide addition, a nucleotide deletion, or nucleotide 
substitution. The kit also includes a media packaged with the oligonucleotide. The media 

30 contains information for identifying polymorphisms that correlate with mental disorder or a 

genetic predisposition therefor, the polymorphisms being identifiable using the oligonucleotide 
as a probe. 
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The present invention further relates to methods of identifying nGPCR allelic variants 
that correlates with mental disorders. The methods comprise the steps of providing biological 
samples that comprise nucleic acid from a human patient diagnosed with a mental disorder, or 
from the patient's genetic progenitors or progeny, and detecting in the nucleic acid the presence 
of one or more mutations in an nGPCR that is expressed in die brain. The nucleic acid includes 
sequences corresponding to the gene or genes encoding nGPCR. The one or more mutations 
detected indicate an allelic variant that correlates with a mental disorder. 

The present invention further relates to purified polynucleotides comprising nucleotide 
sequences encoding alleles of nGPCR-x from a human with mental disorder. The polynucleotide 
hybridizes to the complement of nGPCR-x under the following hybridization conditions: (a) 
hybridization for 16 hours at 42C in a hybridization solution comprising 50% formamide, 1% 
SDS, 1 M NaCl, 10% dextran sulfate and (b) washing 2 times for 30 minutes at 60C in a wash 
solution comprising O.lx SSC and 1% SDS. 

The present invention also provides methods for identifying a modulator of biological 
activity of nGPCR-x comprising the steps of contacting a cell that expresses nGPCR-x in the 
presence and in the absence of a putative modulator compound and measuring nGPCR-x 
biological activity in the cell. The decreased or increased nGPCR-x biological activity in the 
presence versus absence of the putative modulator is indicative of a modulator of biological 
activity. 

The present invention further provides methods to identify compounds useful for the 
treatment of mental disorders. The methods comprise the steps of contacting a composition 
comprising nGPCR-x with a compound suspected of binding nGPCR-x. The binding between 
nGPCR-x and the compound suspected of binding nGPCR-x is detected. Compounds identified 
as binding nGPCR-x are candidate compounds useful for the treatment of mental disorder. 
Compounds identified as binding nGPCR-x, or other nGPCRs can be further tested in other 
assays including, but not limited to, in vivo models, in order to confirm or quantitate their 
activity. 

The present invention further provides methods for identifying a compound usefiil as a 
modulator of binding between nGPCR-x and a binding partner of nGPCR-x. The methods 
comprise the steps of contacting the binding partner and a composition comprising nGPCR-x in 
the presence and in the absence of a putative modulator compound and detecting binding 
between the binding partner and nGPCR-x. Decreased or increased binding between the binding 
partner and nGPCR-x in the presence of the putative modulator, as compared to binding in the 
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absence of the putative modulator is indicative a modulator compound useful- for the treatment 
of a related disease or disorder. Compounds identified as modulating binding between nGPCR- 
x, or other nGPCRs and an nGPCR-x binding partner can be further tested in other assays 
including, but not limited to, in vivo models, in order to confirm or quantitate their activity as 
modulators. 

Another aspect of the present invention relates to methods of purifying a G protein from 
a sample containing a G protein. The methods comprise the steps of contacting the sample with 
an nGPCR for a time sufficient to allow the G protein to form a complex with the nGPCR, 
isolating the complex from remaining components of the sample, maintaining the complex 
under conditions which result in dissociation of the G protein from the nGPCR, and isolating 
said G protein from the nGPCR. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Definitions 

Various definitions are made throughout this document. Most words have the meaning 
that would be attributed to those words by one skilled in the art. Words specifically defined 
either below or elsewhere in this document have the meaning provided in the context of the 
present invention as a whole and as are typically understood by those skilled in the art. 

"Synthesized" as used herein and understood in the art, refers to polynucleotides 
produced by purely chemical, as opposed to enzymatic, methods. "Wholly" synthesized DNA 
sequences are therefore produced entirely by chemical means, and "partially" synthesized DNAs 
embrace those wherein only portions of the resulting DNA were produced by chemical means. 

By the term "region" is meant a physically contiguous portion of the primary structure of 
a biomolecule. In the case of proteins, a region is defined by a contiguous portion of the amino 
acid sequence of that protein. 

The term "domain" is herein defined as referring to a structural part of a biomolecule 
that contributes to a known or suspected function of the biomolecule. Domains may be co- 
extensive with regions or portions thereof; domains may also incorporate a portion of a 
biomolecule that is distinct from a particular region, in addition to all or part of that region. 
Examples of GPCR protein domains include, but are not limited to, the extracellular (Le. 9 N- 
terminal), transmembrane and cytoplasmic C-terminal) domains, which are co-extensive 
with like-named regions of GPCRs; each of the seven transmembrane segments of a GPCR; and 
each of the loop segments (both extracellular and intracellular loops) connecting adjacent 
transmembrane segments. 
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As used herein, the term "activity" refers to a variety of measurable indicia suggesting or 
revealing binding, either direct or indirect; affecting a response, i.e. having a measurable affect 
in response to some exposure or stimulus, including, for example, the affinity of a compound for 
directly binding a polypeptide or polynucleotide of the invention, or, for example, measurement 
5 of amounts of upstream or downstream proteins or other similar functions after some stimulus or 
event 

Unless indicated otherwise, as used herein, the abbreviation in lower case (gpcr) refers to 
a gene, cDNA, RNA or nucleic acid sequence, while the upper case version (GPCR) refers to a 
protein, polypeptide, peptide, oligopeptide, or amino acid sequence. The term "iiGPCR-x" refers 
10 to any of the nGPCRs taught herein, while specific reference to a nGPCR (for example nGPCR- 
2653) refers only to that specific nGPCR. 

As used herein, the term "antibody" is meant to refer to complete, intact antibodies, and 
Fab, Fab\ F(ab)2, and other fragments thereof. Complete, intact antibodies include monoclonal 
antibodies such as murine monoclonal antibodies, chimeric antibodies and humanized 
15 antibodies. 

As used herein, the term '"binding" means the physical or chemical interaction between 
two proteins or compounds or associated proteins or compounds or combinations thereof. 
Binding includes ionic, non-ionic, Hydrogen bonds, Van der Waals, hydrophobic interactions, 
etc. The physical interaction, the binding, can be either direct or indirect, indirect being through 

20 or due to the effects of another protein or compound. Direct binding refers to interactions that do 
not take place through or due to the effect of another protein or compound but instead are 
without other substantial chemical intermediates. Binding may be detected in many different 
manners. As a non-limiting example, the physical binding interaction between a nGPCR-x of the 
invention and a compound can be detected using a labeled compound. Alternatively, functional 

25 evidence of binding can be detected using, for example, a cell transfected with and expressing a 
nGPCR-x of the invention. Binding of the transfected cell to a ligand of the nGPCR that was 
transfected into the cell provides functional evidence of binding. Other methods of detecting 
binding are well-known to those of skill in the art. 

As used herein, the term "compound" means any identifiable chemical or molecule, 

30 including, but not limited to, small molecule, peptide, protein, sugar, nucleotide, or nucleic acid, 
and such compound can be natural or synthetic. 

As used herein, the term "complementary" refers to Watson-Crick basepairing between 
nucleotide units of a nucleic acid molecule. 
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As used herein, the term "contacting" means bringing together, eithecdirectly or 
indirectly, a compound into physical proximity to a polypeptide or polynucleotide of the 
invention. The polypeptide or polynucleotide can be in any number of buffers, salts, solutions 
etc. Contacting includes, for example, placing the compound into a beaker, micrptiter plate, cell 
culture flask, or a microarray, such as a gene chip, or the like, which contains the nucleic acid 
molecule, or polypeptide encoding the nGPCR or fragment thereof 

As used herein, the phrase "homologous nucleotide sequence," or "homologous amino 
acid sequence," or variations thereof, refers to sequences characterized by a homology, at the 
nucleotide level or amino acid level, of at least the specified percentage. Homologous nucleotide 
sequences include those sequences coding for isoforms of proteins. Such isoforms can be 
expressed in different tissues of the same organism as a result of, for example, alternative 
splicing of RNA. Alternatively, isoforms can be encoded by different genes. Homologous 
nucleotide sequences include nucleotide sequences encoding for a protein of a species other than 
humans, including, but not limited to, mammals. Homologous nucleotide sequences also 
include, but are not limited to, naturally occurring allelic variations and mutations of the 
nucleotide sequences set forth herein. A homologous nucleotide sequence does not, however, 
include the nucleotide sequence encoding other known GPCRs. Homologous amino acid 
sequences include those amino acid sequences which contain conservative amino acid 
substitutions and which polypeptides have the same binding and/or activity. A homologous 
amino acid sequence does not, however, include the amino acid sequence encoding other known 
GPCRs. Percent homology can be determined by, for example, the Gap program (Wisconsin 
Sequence Analysis Package, Version 8 for Unix, Genetics Computer Group, University 
Research Park, Madison WI), using the default settings, which uses the algorithm of Smith and 
Waterman (Adv. AppL Math., 1981, 2, 482-489, which is incorporated herein by reference in its 
entirety). 

As used herein, the term "isolated" nucleic acid molecule refers to a nucleic acid 
molecule (DNA or RNA) that has been removed from its native environment Examples of 
isolated nucleic acid molecules include, but are not limited to, recombinant DNA molecules 
contained in a vector, recombinant DNA molecules maintained in a heterologous host cell, 
partially or substantially purified nucleic acid molecules, and synthetic DNA or RNA molecules. 

As used herein, the terms "modulates" or "modifies" means an increase or decrease in 
the amount, quality, or effect of a particular activity or protein. 
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As used herein, the term "oligonucleotide" refers to a series of linkeAnucleotide residues 
which has a sufficient number of bases to be used in a polymerase chain reaction (PCR). This 
short sequence is based on (or designed from) a genomic or cDNA sequence and is used to 
amplify, confirm, or reveal the presence of an identical, similar or complementary DNA or RNA 

5 in a particular cell or tissue. Oligonucleotides comprise portions of a DNA sequence having at 
least about 10 nucleotides and as many as about 50 nucleotides, preferably about 15 to 30 
nucleotides. They are chemically synthesized and may be used as probes. 

As used herein, the term "probe" refers to nucleic acid sequences of variable length, 
preferably between at least about 10 and as many as about 6,000 nucleotides, depending on use. 

10 They are used in the detection of identical, similar, or complementary, nucleic acid sequences. 
Longer length probes are usually obtained from a natural or recombinant source, are highly 
specific and much slower to hybridize than oligomers. They may be single- or double-stranded 
and carefully designed to have specificity in PCR, hybridization membrane-based, or ELIS A- 
like technologies, 

15 The term "preventing" refers to decreasing the probability that an organism contracts or 

develops an abnormal condition. 

The term 'treating!" refers to having a therapeutic effect and at least partially alleviating 

or abrogating an abnormal condition in the organism. 

The term "therapeutic effect* * refers to the inhibition or activation factors causing or 
20 contributing to the abnormal condition. A therapeutic effect relieves to some extent one or more 

of the symptoms of the abnormal condition. In reference to the treatment of abnormal 

conditions, a therapeutic effect can refer to one or more of the following: (a) an increase in the 

proliferation, growth, and/or differentiation of cells; (b) inhibition slowing or stopping) of 

cell death; (c) inhibition of degeneration; (d) relieving to some extent one or more of the 
25 symptoms associated with the abnormal condition; and (e) enhancing the function of the 

affected population of cells. Compounds demonstrating efficacy against abnormal conditions 

can be identified as described herein. 

The term "abnormal condition" refers to a function in the cells or tissues of an organism 

that deviates from their normal functions in that organism. An abnormal condition can relate to 
30 cell proliferation, cell differentiation, cell signaling, or cell survival. An abnormal condition may 

also include obesity, diabetic complications such as retinal degeneration, and irregularities in 

glucose uptake and metabolism, and fatty acid uptake and metabolism. 
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Abnormal cell proliferative conditions include cancers such as fibrotie and mesangial 
disorders, abnormal angiogenesis and vasculogenesis, wound healing, psoriasis, diabetes 
mellitus, and inflammation. 

Abnormal differentiation conditions include, but are not limited to, neurodegenerative 
disorders, slow wound healing rates, and slow tissue grafting healing rates. Abnormal cell 
signaling conditions include, but are not limited to, psychiatric disorders involving excess 
neurotransmitter activity. 

Abnormal cell survival conditions may also relate to conditions in which programmed 
cell death (apoptosis) pathways are activated or abrogated. A number of protein kinases are 
associated with the apoptosis pathways. Aberrations in the function of any one of the protein 
kinases could lead to cell immortality or premature cell death. 

The term "administering" relates to a method of incorporating a compound into cells or 
tissues of an organism. The abnormal condition can be prevented or treated when the cells or 
tissues of the organism exist within the organism or outside of the organism. Cells existing 
outside the organism can be maintained or grown in cell culture dishes. For cells harbored 
within the organism, many techniques exist in the art to administer compounds, including (but 
not limited to) oral, parenteral, dermal, injection, and aerosol applications. For cells outside of 
the organism, multiple techniques exist in the art to administer the compounds, including (but 
not limited to) cell microinjection techniques, transformation techniques and carrier techniques. 

The abnormal condition can also be prevented or treated by administering a compound to 
a group of cells having an aberration in a signal transduction pathway to an organism. The effect 
of administering a compound on organism function can then be monitored. The organism is 
preferably a mouse, rat, rabbit, guinea pig or goat, more preferably a monkey or ape, and most 
preferably a human* 

By "amplification" it is meant increased numbers of DNA or RNA in a cell compared 
with normal cells. "Amplification" as it refers to RNA can be the detectable presence of RNA in 
cells, since in some normal cells there is no basal expression of RNA. In other normal cells, a 
basal level of expression exists, therefore in these cases amplification is the detection of at least 
1 to 2-fold, and preferably more, compared to the basal level. 

As used herein, the phrase "stringent hybridization conditions" or "stringent conditions" 
refers to conditions under which a probe, primer, or oligonucleotide will hybridize to its target 
sequence, but to no other sequences. Stringent conditions are sequence-dependent and will be 
different in different circumstances. Longer sequences hybridize specifically at higher 

10 
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temperatures. Generally, stringent conditions are selected to be about 5C lower than the thermal 
melting point (T m ) for the specific sequence at a defined ionic strength and pH. The T m is the 
temperature (under defined ionic strength, pH and nucleic acid concentration) at which 50% of 
the probes complementary to the target sequence hybridize to the target sequence at equilibrium. 
Since the target sequences are generally present in excess, at Tm, 50% of the probes are occupied 
at equilibrium. Typically, stringent conditions will be those in which the salt concentration is 
less than about 1 .0 M sodium ion, typically about 0.01 to 1 .0 M sodium ion (or other salts) at pH 
7.0 to 8.3 and the temperature is at least about 30C for short probes, primers or oligonucleotides 
(e.g. 10 to 50 nucleotides) and at least about 60C for longer probes, primers or oligonucleotides. 
Stringent conditions may also be achieved with the addition of destabilizing agents, such as 
formamide. 

The amino acid sequences are presented in the amino to carboxy direction, from left to 
right. The amino and carboxy groups are not presented in the sequence. The nucleotide 
sequences are presented by single strand only, in the 5' to 3' direction, from left to right, 
. Nucleotides and amino acids are represented in the manner recommended by the IUPAC-IUB 
Biochemical Nomenclature Commission or (for amino acids) by three letters code. 
Polynucleotides 

The present invention provides purified and isolated polynucleotides (e.g. , DNA 
sequences and RNA transcripts, both sense and complementary antisense strands, both single- 
and double-stranded, including splice variants thereof) that encode unknown G protein-coupled 
receptors heretofore termed novel GPCRs, or nGPCRs. These genes are described herein and 
designated herein collectively as nGPCR-x (where x is 1011, 1012, 1013, 1014, 1015, 1016, 
1017, 1018, 1019, 1020, 1021, 1022, 1023, 1024, 1025, 1026, 1027, 1028, 1029, 1030, 1031, 
1032, 1033, 1034, 1035, 1036, 1037, 1038, 1039, 1040, 1041, 1042, 1043, 1044, 1045, 1046, 
1047, 1048, 1049, 1050, 1051, 1052, 1053, 1054, 1055, 1056, 1057, 1058, 1059, 1060, 1061, 
1062, 1063, 1064, 1065, 1066, 1067, 1068, 1069, 1070, 1071, 1072, 1073, 1074, 1075, 1076, 
and 1077). That is, these genes are described herein and designated herein as nGPCR-101 1, 
nGPCR-1012, etc. Table 1 below identifies the novel gene sequence nGPCR-x designation, the 
SEQ ID NO: of the gene sequence, the SEQ ID NO: of the polypeptide encoded thereby, and the 
U.S. Provisional Application in which the gene sequence has been disclosed. 

Table 1 



nGPCR 


Nncleotid Sequence 
(SEQ ID NO:) 


Amino acid Sequence 
(SEQ ID NO:) 


Originally filed in: 


1011 


1 


68 


A 


1012 


2 


69 


A 
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1013 


3 


70 


A - 


1014 


4 


71 


A 


1015 


5 


72 


A 


1016 


6 


73 


A 


1017 


7 


74 


A 


1018 


8 


75 


A 


1019 


9 


76 


A 


1020 


10 


77 


A 


1021 


11 


78, 135 


B 


1022 


12 


79 


B 


1023 


13 


80 


B 


1024 


14 


81 


B 


1025 


15 


82 


B 


1026 


16 


83 


C 


1027 


17 


84 


C 


1028 


18 


85 


C 


1029 


19 


86 


C 


1030 


20 


87 


C 


1031 


21 


88 


C 


1032 


22 


89 


C 


1033 


23 


90 


C 


1034 


24 


91 


C 


1035 


25 


92 


C 


1036 


26 


93 


D 


1037 


27 


94 


D 


1038 


28 


95 


D 


1039 


29 


96 


D 


1040 


30 


97 


D 


1041 


31 


98 


D 


1042 


32 


99 


D 


1043 


33 


100 


D 


1044 


34 


101 


D 


1045 


35 


102 


D 


1046 


36 


103 


E 


1047 


37 


104 


E 


1048 


- 38 


105 


E 


1049 


39 


106 


E 


1050 


40 


107 


F 


1051 


41 


108 


F 


1052 


42 


. 109 


F 


1053 


43 


110 


F 


1054 


44 


111 


F 


1055 


45 


112 


F 


1056 


46 


113 


F 


1057 


47 


114 


F 


1058 


48 


115 


F 


1059 


49 


116 


F 


1060 


50 


117 


G 


1061 


51 


118 


G 


1062 


52 


119 


G 


1063 


53 


120 


G 


1064 


54 


121, 136 


G 


1065 


55 


122 


G 


1066 


56 


123 


G 


1067 


57 


124 


G 


1068 


58 


125 


G 


1069 


59 


126 


G 


1070 


60 


127 


H 


1071 


61 


128 


H 


1072 


62 


129 


H 


1073 


63 


130 


H 


1074 


64 


131 


H 


1075 


65 


132 


H 
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1076 


66 


133 


H ^ 


1077 


67 


134 


H 



Legend 



A= Sex. No. 60/201,633 B= Sex. No. 60/201,632 

C= Ser. No. 60/201,551 D= Ser. No. 60/201,549 

E= Ser. No. 60/201,548 F= Sex. No. 60/201,552 

5 G= Ser. No. 60/201,978 H= Sex. No. 60/201,550 

When a specific nGPCR is identified (fox example nGPCR- 101 1), it is understood that 
only that specific nGPCR is being referred to. 

As one skilled in the art knows, numerous GPCRs have been discovered in the brain, 
10 indicating that these nGPCR proteins are neuroreceptors. 

The invention provides purified and isolated polynucleotides (e.g. 9 cDNA, genomic 
DNA, synthetic DNA, RNA, or combinations thereof, whether single- or double-stranded) that 
comprise a nucleotide sequence encoding the amino acid sequence of the polypeptides of the 
invention. Such polynucleotides are useful for recombinantly expressing the receptor and also 
15 for detecting expression of the receptor in cells (e.g. 9 using Northern hybridization and in situ 
hybridization assays). Such polynucleotides also are useful in the design of antisense and other 

* » ■. 

molecules for the suppression of the expression of nGPCR-x in a cultured cell, a tissue, or an 
animal; for therapeutic purposes; or to provide a model for diseases or conditions characterized 
by aberrant nGPCR-x expression. Specifically excluded from the definition of polynucleotides 

20 of the invention are entire isolated, non-recombinant native chromosomes of host cells. A 

preferred polynucleotide has a sequence selected from the group consisting of SEQ ID NO: 1 to 
SEQ ID NO:67, which correspond to naturally occurring nGPCR-x sequences. It will be 
appreciated that numerous other polynucleotide sequences exist that also encode nGPCR-x 
having the sequence selected from the group consisting of SEQ ID NO:68 to SEQ ID NO: 136, 

25 due to the well-known degeneracy of the universal genetic code. 

The invention also provides a purified and isolated polynucleotide comprising a 
nucleotide sequence that encodes a mammalian polypeptide, wherein the polynucleotide 
hybridizes to a polynucleotide having the sequence set forth in sequences selected from the 
group consisting of SEQ ID NO: 1 to SEQ ID NO:67, or the non-coding strand complementary 

30 thereto, under the following hybridization conditions: (a) hybridization for 16 hours at 42C in a 

hybridization solution comprising 50% formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate; 

and (b) washing 2 times for 30 minutes each at 60C in a wash solution comprising 0.1% SSC, 

1% SDS. Polynucleotides that encode a human allelic variant are highly preferred. 

The present invention relates to molecules which comprise the gene sequences that 

35 encode the nGPCRs; constructs and recombinant host cells incorporating the gene sequences; 
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the novel GPCR polypeptides encoded by the gene sequences; antibodies to the polypeptides 
and homologs; kits employing the polynucleotides and polypeptides, and methods of making 
and using all of the foregoing. In addition, the present invention relates to homologs of the gene 
sequences and of the polypeptides and methods of making and using the same. 

Genomic DNA of the invention comprises the protein-coding region for a polypeptide of 
the invention and is also intended to include allelic variants thereof. It is widely understood that, 
for many genes, genomic DNA is transcribed into RNA transcripts that undergo one or more 
splicing events wherein intron {i.e., non-coding regions) of the transcripts are removed, or 
"spliced out." RNA transcripts that can be spliced by alternative mechanisms, and therefore be 
subject to removal of different RNA sequences but still encode a nGPCR-x polypeptide, are 
referred to in the art as splice variants which are embraced by the invention. Splice variants 
comprehended by the invention therefore are encoded by the same original genomic DNA 
sequences but arise from distinct mRNA transcripts. Allelic variants are modified forms of a 
wild-type gene sequence, the modification resulting from recombination during chromosomal 
segregation or exposure to conditions which give rise to genetic mutation. Allelic variants, like 
wild type genes, are naturally occurring sequences (as opposed to non-naturally occurring 
variants that arise from in vitro manipulation). 

The invention also comprehends cDNA that is obtained through reverse transcription of 
an RNA polynucleotide encoding nGPCR-x (conventionally followed by second strand 
synthesis of a complementary strand to provide a double-stranded DNA). 

Preferred DNA sequences encoding human nGPCR-x polypeptides are selected from the 
group consisting of SEQ ID NO: 1 to SEQ ID NO:67. A preferred DNA of the invention 
comprises a double stranded molecule along with the complementary molecule (the "non-coding 
strand" or "complement*') having a sequence unambiguously deducible from the coding strand 
according to Watson-Crick base-pairing rules for DNA. Also preferred are other polynucleotides 
encoding the nGPCR-x polypeptide selected from the group consisting of SEQ ID NO:68 to 
SEQ ID NO: 136, which differ in sequence from the polynucleotides selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO:67, by virtue of the well-known degeneracy of the 
universal nuclear genetic code. 

The invention further embraces other species, preferably mammalian, homologs of the 
human nGPCR-x DNA. Species homologs, sometimes referred to as "orthologs," in general, 
share at least 35%, at least 40%, at least 45%, at least 50%, at least 60%, at least 65%, at least 
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at least 98%, or at least 
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99% homology with human DNA of the invention. Generally, percent sequence **homology" 
with respect to polynucleotides of the invention may he calculated as the percentage of 
nucleotide bases in the candidate sequence that are identical to nucleotides in the nGPCR-x 
sequence set forth in sequences selected from the group consisting of SEQ ID NO: 1 to SEQ ID 
NO: 67, after aligning the sequences and introducing gaps, if necessary, to achieve the maximum 
percent sequence identity. 

Polynucleotides of the invention permit identification and isolation of polynucleotides 
encoding related nGPCR-x polypeptides, such as human allelic variants and species homologs, 
by well-known techniques including Southern and/or Northern hybridization, and polymerase 
chain reaction (PGR). Examples of related polynucleotides include human and non-human 
genomic sequences, including allelic variants, as well as polynucleotides encoding polypeptides 
homologous to nGPCR-x and structurally related polypeptides sharing one or more biological, 
immunological, and/or physical properties of nGPCR-x. Non-human species genes encoding 
proteins homologous to nGPCR-x can also be identified by Southern and/or PCR analysis and 
are useful in animal models for nGPCR-x disorders. Knowledge of the sequence of a human 
nGPCR-x DNA also makes possible through use of Southern hybridization or polymerase chain 
reaction (PCR) the identification of genomic DNA sequences encoding nGPCR-x expression 
control regulatory sequences such as promoters, operators, enhancers, repressors, and the like. 
Polynucleotides of the invention are also useful in hybridization assays to detect the capacity of 
cells to express nGPCR-x. Polynucleotides of the invention may also provide a basis for 
diagnostic methods useful for identifying a genetic alterations) in a nGPCR-x locus that 
underlies a disease state or states, which information is useful both for diagnosis and for 
selection of therapeutic strategies. 

According to the present invention, the nGPCR-x nucleotide sequences disclosed herein 
may be used to identify homologs of the nGPCR-x, in other animals, including but not limited to 
humans and other mammals, and invertebrates. Any of the nucleotide sequences disclosed 
herein, or any portion thereof, can be used, for example, as probes to screen databases or nucleic 
acid libraries, such as, for example, genomic or cDNA libraries, to identify homologs, using 
screening procedures well known to those skilled in the art. Accordingly, homologs having at 
least 50%, more preferably at least 60%, more preferably at least 70%, more preferably at least 
80%, more preferably at least 90 /o 9 more preferably at least 95%, and most preferably at least 
100% homology with nGPCR-x sequences can be identified. 
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The disclosure herein of full-length polynucleotides encoding nGPCR-x polypeptides 
makes readily available to the worker of ordinary skill in the art every possible fragment of the 
full-length polynucleotide. 

One preferred embodiment of the present invention provides an isolated nucleic acid 
molecule comprising a sequence homologous sequences selected from the group consisting of 
SEQ ID NO:l to SEQ ID NO:67, and fragments thereof. Another preferred embodiment 
provides an isolated nucleic acid molecule comprising a sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO:67, and fragments thereof 

As used in the present invention, fragments of nGPCR-x-encoding polynucleotides 
comprise at least 10, and preferably at least 12, 14, 16, 18, 20, 25, 50, or 75 consecutive 
nucleotides of a polynucleotide encoding nGPCR-x. Preferably, fragment polynucleotides of the 
invention comprise sequences unique to the nGPCR-x-encoding polynucleotide sequence, and 
therefore hybridize under highly stringent or moderately stringent conditions only (i.e. 9 
"specifically") to polynucleotides encoding nGPCR-x (or fragments thereof). Polynucleotide 
fragments of genomic sequences of the invention comprise not only sequences unique to the 
coding region, but also include fragments of the full-length sequence derived from introns, 
regulatory regions, and/or other non-translated sequences. Sequences unique to polynucleotides 
of the invention are recognizable through sequence comparison to other known polynucleotides, 
and can be identified through use of alignment programs routinely utilized in the art, e.g. , those 
made available in public sequence databases. Such sequences also are recognizable from 
Southern hybridization analyses to determine the number of fragments of genomic DNA to 
which a polynucleotide will hybridize. Polynucleotides of the invention can be labeled in a 
manner that permits their detection, including radioactive, fluorescent, and enzymatic labeling. 

Fragment polynucleotides are particularly useful as probes for detection of full-length or 
fragments of nGPCR-x polynucleotides. One or more polynucleotides can be included in kits 
that are used to detect the presence of a polynucleotide encoding nGPCR-x, or used to detect 
variations in a polynucleotide sequence encoding nGPCR-x. 

The invention also embraces DNAs encoding nGPCR-x polypeptides that hybridize 
under moderately stringent or high stringency conditions to the non-coding strand, or 
complement, of the polynucleotides set forth in sequences selected from the group consisting of 
SEQ ID NO:l to SEQ ID NO:67. 

Exemplary highly stringent hybridization conditions are as follows: hybridization at 42C 
in a hybridization solution comprising 50% formamide, 1% SDS, 1 M NaCl, 10% Dextran 
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sulfate, and washing twice for 30 minutes at 60C in a wash solution comprising 0.1 X SSC and 
1% SDS. It is understood in the art that conditions of equivalent stringency can be achieved 
through variation of temperature and buffer, or salt concentration as described Ausubel et al. 
(Eds.), Protocols in Molecular Biology, John Wiley & Sons (1994), pp. 6.0.3 to 6.4.10. 
Modifications in hybridization conditions can be empirically determined or precisely calculated 
based on the length and the percentage of guanosine/cytosine (GC) base pairing of the probe. 
The hybridization conditions can be calculated as described in Sambrook, et al 9 (Eds.), 
Molecular Cloning: A Laboratory Manual Cold Spring Harbor Laboratory Press: Cold Spring 
Harbor, New York (1989), pp. 9.47 to 9.51. 

With the knowledge of the nucleotide sequence information disclosed in the present 
invention, one skilled in the art can identify and obtain nucleotide sequences which encode 
nGPCR-x from different sources different tissues or different organisms) through a variety 
of means well known to the skilled artisan and as disclosed by, for example, Sambrook et al., 
"Molecular cloning: a laboratory manual", Second Edition, Cold Spring Harbor Press, Cold 
Spring Harbor, NY (1 989), which is incorporated herein by reference in its entirety. 

For example, DNA that encodes nGPCR-x may be obtained by screening of mRNA, 
cDNA, or genomic DNA with oligonucleotide probes generated from the nGPCR-x gene 
sequence information provided herein. Probes may be labeled with a detectable group, such as a 
fluorescent group, a radioactive atom or a chemiluminescent group in accordance with 
procedures known to the skilled artisan and used in conventional hybridization assays, as 
described by, for example, Sambrook et al. 

A nucleic acid molecule comprising any of the nGPCR-x nucleotide sequences described 
above can alternatively be synthesized by use of the polymerase chain reaction (PCR) 
procedure, with the PCR oligonucleotide primers produced from the nucleotide sequences 
provided herein. See U.S. Patent Numbers 4,683,195 to Mullis et al and 4,683,202 to Mullis. 
The PCR reaction provides a method for selectively increasing the concentration of a particular 
nucleic acid sequence even when that sequence has not been previously purified and is present 
only in a single copy in a particular sample. The method can be used to amplify either single- or 
double-stranded DNA. The essence of the method involves the use of two oligonucleotide 
probes to serve as primers for the template-dependent, polymerase mediated replication of a 
desired nucleic acid molecule. 

A wide variety of alternative cloning and in vitro amplification methodologies are well 
known to those skilled in the art. Examples of these techniques are found in, for example, 
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Berger et aL 9 Guide to Molecular Cloning Techniques, Methods in Enzymology 152, Academic 
Press, Inc., San Diego, CA (Berger), which is incorporated herein by reference in its entirety. 

Automated sequencing methods can be used to obtain or verify the nucleotide sequence 
of nGPCR-x. The nGPCR-x nucleotide sequences of the present invention are believed to be 
100% accurate. However, as is known in the art, nucleotide sequence obtained by automated 
methods may contain some errors. Nucleotide sequences determined by automation are typically 
at least about 90%, more typically at least about 95% to at least about 99.9% identical to the 
actual nucleotide sequence of a given nucleic acid molecule. The actual sequence may be more 
precisely determined using manual sequencing methods, which are well known in the art. An 
error in a sequence which results in an insertion or deletion of one or more nucleotides may 
result in a frame shift in translation such that the predicted amino acid sequence will differ from 
that which would be predicted from the actual nucleotide sequence of the nucleic acid molecule, 
starting at the point of the mutation. 

The nucleic acid molecules of the present invention, and fragments derived therefrom, 
are useful for screening for restriction fragment length polymorphism (RFLP) associated with 
certain disorders, as well as for genetic mapping. 

The polynucleotide sequence information provided by the invention makes possible 
large-scale expression of the encoded polypeptide by techniques well known and routinely 
practiced in the art. 
Vectors 

Another aspect of the present invention is directed to vectors, or recombinant expression 
; vectors, comprising any of the nucleic acid molecules described above. Vectors are used herein 
either to amplify DNA or RNA encoding nGPCR-x and/or to express DNA which encodes 
nGPCR-x. Preferred vectors include, but are not limited to, plasmids, phages, cosmids, 
episomes, viral particles or viruses, and integratable DNA fragments (i.e. 9 fragments integratable 
into the host genome by homologous recombination). Preferred viral particles include, but are 
not limited to, adenoviruses, baculoviruses, parvoviruses, herpesviruses, poxviruses, adeno- 
associated viruses, Semliki Forest viruses, vaccinia viruses, and retroviruses. Preferred 
expression vectors include, but are not limited to, pcDNA3 (Invitrogen) and pSVL (Pharmacia 
Biotech). Other expression vectors include, but are not limited to, pSPORT™ vectors, pGEM™ 
vectors (Promega), pPROEXvectors™ (LTI, Bethesda, MD), Bluescript™ vectors (Stratagene), 
pQE™ vectors (Qiagen), pSE420™ (Invitrogen), and pYES2™(Invitrogen). 
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Expression constructs preferably comprise GPCR-x-encoding polynucleotides 
operatively linked to an endogenous or exogenous expression control DNA sequence and a 
transcription terminator. Expression control DNA sequences include promoters, enhancers, 
operators, and regulatory element binding sites generally, and are typically selected based on the 
expression systems in which the expression construct is to be utilized. Preferred promoter and 
enhancer sequences are generally selected for the ability to increase gene expression, while 
operator sequences are generally selected for the ability to regulate gene expression. Expression 
constructs of the invention may also include sequences encoding one or more selectable markers 
that permit identification of host cells bearing the construct. Expression constructs may also 
include sequences that facilitate, and preferably promote, homologous recombination in a host 
cell. Preferred constructs of the invention also include sequences necessary for replication in a 
host cell. 

Expression constructs are preferably utilized for production of an encoded protein, but 
may also be utilized simply to amplify a nGPCR-x-encoding polynucleotide sequence. In 
preferred embodiments, the vector is an expression vector wherein the polynucleotide of the 
invention is operatively linked to a polynucleotide comprising an expression control sequence. 
Autonomously replicating recombinant expression constructs such as plasmid and viral DNA 
vectors incorporating polynucleotides of the invention are also provided. Preferred expression 
vectors are replicable DNA constructs in which a DNA sequence encoding nGPCR-x is 
operably linked or connected to suitable control sequences capable of effecting the expression of 
the nGPCR-x in a suitable host. DNA regions are operably linked or connected when they are 
functionally related to each other. For example, a promoter is operably linked or connected to a 
coding sequence if it controls the transcription of the sequence. Amplification vectors do not 
require expression control domains, but rather need only the ability to replicate in a host, usually 
conferred by an origin of replication, and a selection gene to facilitate recognition of 
transformants. The need for control sequences in the expression vector will vary depending 
upon the host selected and the transformation method chosen. Generally, control sequences 
include a transcriptional promoter, an optional operator sequence to control transcription, a 
sequence encoding suitable mRNA ribosomal binding and sequences which control the 
termination of transcription and translation. 

Preferred vectors preferably contain a promoter that is recognized by the host organism. 
The promoter sequences of the present invention may be prokaryotic, eukaryotic or viral. 
Examples of suitable prokaryotic sequences include the Pr and Pl promoters of bacteriophage 
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lambda (The bacteriophage Lambda, Hershey, A. D., Ed., Cold Spring Harbor Press, Cold 
Spring Harbor, NY (1973), which is incorporated herein by reference in its entirety; Lambda II, 
Hendrix, R. W., Ed., Cold Spring Harbor Press, Cold Spring Harbor, NY (1980), which is 
incorporated herein by reference in its entirety); the trp, recA, heat shock, and lacZ promoters of 
E. coli and the SV40 early promoter (Benoist et ah Nature, 1981, 290, 304-310, which is 
incorporated herein by reference in its entirety). Additional promoters include, but are not 
limited to, mouse mammary tumor virus, long terminal repeat of human immunodeficiency 
virus, maloney virus, cytomegalovirus immediate early promoter, Epstein Barr virus, Rous 
sarcoma virus, human actin, human myosin, human hemoglobin, human muscle creatine, and 
human metalothionein. 

Additional regulatory sequences can also be included in preferred vectors. Preferred 
examples of suitable regulatory sequences are represented by the Shine-Dalgamo of the 
replicase gene of the phage MS-2 and of the gene ell of bacteriophage lambda. The Shine- 
Dalgamo sequence may be directly followed by DNA encoding nGPCR-x and result in the 
expression of the mature nGPCR-x protein. 

Moreover, suitable expression vectors can include an appropriate marker that allows the 
screening of the transformed host cells. The transformation of the selected host is carried out 
using any one of the various techniques well known to the expert in the art and described in 

Sambrook et ah, supra. 

An origin of replication can also be provided either by construction of the vector to 
include an exogenous origin or may be provided by the host cell chromosomal replication 
mechanism. If the vector is integrated into the host cell chromosome, the latter may be 
sufficient. Alternatively, rather than using vectors which contain viral origins of replication, one 
skilled in the art can transform mammalian cells by the method of co-transformation with a 
selectable marker and nGPCR-x DNA. An example of a suitable marker is dihydrofolate 
reductase (DHFR) or thymidine kinase {see, U.S. Patent No. 4,399,216). 

Nucleotide sequences encoding GPCR-x may be recombined with vector DNA in 
accordance with conventional techniques, including blunt-ended or staggered-ended termini for 
ligation, restriction enzyme digestion to provide appropriate termini, filling in of cohesive ends 
as appropriate, alkaline phosphatase treatment to avoid undesiderable joining, and ligation with 
appropriate ligases. Techniques for such manipulation are disclosed by Sambrook et al., supra 
and are well known in the art Methods for construction of mammalian expression vectors are 
disclosed in, for example, Okayama et ah,Moh Celh Bioh, 1983, 3, 280, Cosman et ah, Moh 
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Immunol., 1986, 23, 935, Cosman et al, Nature, 1984, 312, 768, EP-A-0367566, and WO 
91/18982, each of which is incorporated herein hy reference in its entirety. 
Host cells 

According to another aspect of the invention, host cells are provided, including 
prokaryotic and eukaryotic cells, comprising a polynucleotide of the invention (or vector of the 
invention) in a manner that permits expression of the encoded nGPCR-x polypeptide. 
Polynucleotides of the invention may be introduced into the host cell as part of a circular 
plasmid, or as linear DNA comprising an isolated protein coding region or a viral vector. 
Methods for introducing DNA into the host cell that are well known and routinely practiced in 
the art include transformation, transfection, electroporation, nuclear injection, or fusion with 
carriers such as liposomes, micelles, ghost cells, and protoplasts. Expression systems of the 
invention include bacterial, yeast, fungal, plant, insect, invertebrate, vertebrate, and mammalian 
cells systems. 

The invention provides host cells that are transformed or transfected (stably or 
transiently) with polynucleotides of the invention or vectors of the invention. As stated above, 
such host cells are useftd for amplifying the polynucleotides and also for expressing 
the nGPCR-x polypeptide or fragment thereof encoded by the polynucleotide. 

In still another related embodiment, the invention provides a method for producing a 
nGPCR-x polypeptide (or fragment thereof) comprising the steps of growing a host cell of the 
invention in a nutrient medium and isolating the polypeptide or variant thereof from the cell or 
the medium. Because nGPCR-x is a seven transmembrane receptor, it will be appreciated that, 
for some applications, such as certain activity assays, the preferable isolation may involve 
isolation of cell membranes containing the polypeptide embedded therein, whereas for other 
applications a more complete isolation may be preferable. 

According to some aspects of the present invention, transformed host cells having an 
expression vector comprising any of the nucleic acid molecules described above are provided. 
Expression of the nucleotide sequence occurs when the expression vector is introduced into an 
appropriate host cell. Suitable host cells for expression of the polypeptides of the invention 
include, but are not limited to, prokaryotes, yeast, and eukaryotes. If a prokaryotic expression 
vector is employed, then the appropriate host cell would be any prokaryotic cell capable of 
expressing the cloned sequences. Suitable prokaryotic cells include, but are not limited to, 
bacteria of the genera Escherichia, Bacillus, Salmonella, Pseudomonas, Streptomyces, and 
Staphylococcus. 
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If an eukaryotic expression vector is employed, then the appropriate host cell would be 
any eukaryotic cell capable of expressing the cloned sequence. Preferably, eukaryotic cells are 
cells of higher eukaryotes. Suitable eukaryotic cells include, but are not limited to, non-human 
mammalian tissue culture cells and human tissue culture cells. Preferred host cells include, but 
are not limited to, insect cells, HeLa cells, Chinese hamster ovary cells (CHO cells), African 
green monkey kidney cells (COS cells), human 293 cells, and murine 3T3 fibroblasts. 
Propagation of such cells in cell culture has become a routine procedure (see, Tissue Culture, 
Academic Press, Kruse and Patterson, eds. (1973), which is incorporated herein by reference in 
■its entirety). 

In addition, a yeast host may be employed as a host cell. Preferred yeast cells include, 
l>ut are not limited to, the genera Saccharomyces, Pichia, and Kluveromyces. Preferred yeast 
hosts are S. cerevisiae and P. pastoris. Preferred yeast vectors can contain an origin of 
replication sequence from a 2T yeast plasmid, an autonomously replication sequence (ARS), a 
promoter region, sequences for polyadenylation, sequences for transcription termination, and a 
selectable marker gene. Shuttle vectors for replication in both yeast and E. coli are also included 
herein. 

Alternatively, insect cells may be used as host cells. In a preferred embodiment, the 
polypeptides of the invention are expressed using abaculovirus expression system (see, Luckow 
et ah, Bio/Technology, 1988, 6, 47, Baculoviras Expression Vectors: A Laboratory Manual, 
O'Rielly et al (Eds.), W.H. Freeman and Company, New York, 1992, and U.S. Patent No. 
4,879,236, each of which is incorporated herein by reference in its entirety). In addition, the 
MAXBAC™ complete baculovirus expression system (Invitrogen) can, for example, be used for 
production in insect cells. 

Host cells of the invention are a valuable source of immunogen for development of 
antibodies specifically immunoreactive with nGPCR-x. Host cells of the invention are also 
useful in methods for the large-scale production of nGPCR-x polypeptides wherein the cells are 
grown in a suitable culture medium and the desired polypeptide products are isolated from the 
cells, or from the medium in which the cells are grown, by purification methods known in the 
art, e.g., conventional chromatographic methods including immunoaffinity chromatography, 
receptor affinity chromatography, hydrophobic interaction chromatography, lectin affinity 
chromatography, size exclusion filtration, cation or anion exchange chromatography, high 
pressure liquid chromatography (HPLC), reverse phase HPLC, and the like. Still other methods 
of purification include those methods wherein the desired protein is expressed and purified as a 
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fusion protein having a specific tag, label, or chelating moiety that is recognized by a specific 
binding partner or agent. The purified protein can be cleaved to yield the desired protein, or can 
be left as an intact fusion protein. Cleavage of the fusion component may produce a form of the 
desired protein having additional amino acid residues as a result of the cleavage process. 

Knowledge of nGPCR-x DNA sequences allows for modification of cells to permit, or 
increase, expression of endogenous nGPCR-x. Cells can be modified (e.g. 9 by homologous 
recombination) to provide increased expression by replacing, in whole or in part, the naturally 
occurring nGPCR-x promoter with all or part of a heterologous promoter so that the cells 
express nGPCR-x at higher levels. The heterologous promoter is inserted in such a manner that 
it is operatively linked to endogenous nGPCR-x encoding sequences. (See, for example, PCT 
International Publication No. WO 94/12650, PCT International Publication No. WO 92/20808, 
and PCT International Publication No. WO 91/09955.) It is also contemplated that, in addition 
to heterologous promoter DNA, amplifiable marker DNA (e.g. 9 ada, dhfr, and the 
multifunctional CAD gene which encodes carbamoyl phosphate synthase, aspartate 
transcarb amylase, and dihydroorotase) and/or intron DNA may be inserted along with the 
heterologous promoter DNA. If linked to the nGPCR-x coding sequence, amplification of the 
marker DNA by standard selection methods results in co-amplification of the nGPCR-x coding 
sequences in the cells. 
Knock-outs 

The DNA sequence information provided by the present invention also makes possible 
the development (e.g. 9 by homologous recombination or 'Tcnock-ouf * strategies; see Capecchi, 
Science 244:1288-1292 (1989), which is incorporated herein by reference in its entirety) of 
animals that fail to express functional nGPCR-x or that express a variant of nGPCR-x. Such 
animals (especially small laboratory animals such as rats, rabbits, and mice) are useful as 
models for studying the in vivo activities of nGPCR-x and modulators of nGPCR-x. 
Antisense 

Also made available by the invention are anti-sense polynucleotides that recognize and 
hybridize to polynucleotides encoding nGPCR-x. Full-length and fragment anti-sense 
polynucleotides are provided Fragment antisense molecules of the invention include (i) those 
that specifically recognize and hybridize to nGPCR-x RNA (as determined by sequence 
comparison of DNA encoding nGPCR-x to DNA encoding other known molecules). 
Identification of sequences unique to nGPCR-x encoding polynucleotides can be deduced 
through use of any publicly available sequence database, and/or through use of commercially 
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available sequence comparison programs. After identification of the desired sequences, isolation 
through restriction digestion or amplification using any of the various polymerase chain reaction 
techniques well known in the art can be performed. Anti-sense polynucleotides are particularly 
relevant to regulating expression of nGPCR-x by those cells expressing nGPCR-x mRNA. 
Antisense nucleic acids (preferably 10 to 30 base-pair oligonucleotides) capable of 

V 

specifically binding to nGPCR-x expression control sequences or nGPCR-x RNA are introduced 
into cells (e.g. 9 by a viral vector or colloidal dispersion system such as a liposome). The 
antisense nucleic acid binds to the nGPCR-x target nucleotide sequence in the cell and prevents 
transcription and/or translation of the target sequence. Phosphorothioate and methylphosphonate 
antisense oligonucleotides are specifically contemplated for therapeutic use by the invention. 
The antisense oligonucleotides may be further modified by adding poly-L-lysine, transferrin 
polylysine, or cholesterol moieties at their 5 ' end. Suppression of nGPCR-x expression at either 
the transcriptional or translational level is useful to generate cellular or animal models for 
diseases/conditions characterized by aberrant nGPCR-x expression. 

Antisense oligonucleotides, or fragments of sequences selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO:67, or sequences complementary or homologous 
thereto, derived from the nucleotide sequences of the present invention encoding nGPCR-x are 
useful as diagnostic tools for probing gene expression in various tissues. For example, tissue can 
be probed in situ with oligonucleotide probes carrying detectable groups by conventional 
autoradiography techniques to investigate native expression of this enzyme or pathological 
conditions relating thereto. Antisense oligonucleotides are preferably directed to regulatory 
regions of sequences selected from the group consisting of SEQ ID NO:l to SEQ ID NO:67, or 
mRNA corresponding thereto, including, but not limited to, the initiation codon, TATA box, 
enhancer sequences, and the like. 
Transcription factors 

The nGPCR-x sequences taught in the present invention facilitate the design of novel 
transcription factors for modulating nGPCR-x expression in native cells and animals, and cells 
transformed or transfected with nGPCR-x polynucleotides. For example, the Cys2-HiS2 zinc 
finger proteins, which bind DNA via their zinc finger domains, have been shown to be amenable 
to structural changes that lead to the recognition of different target sequences. These artificial 
zinc finger proteins recognize specific target sites with high affinity and low dissociation 
constants, and are able to act as gene switches to modulate gene expression. Knowledge of the 
particular nGPCR-x target sequence of the present invention facilitates the engineering of zinc 
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finger proteins specific for the target sequence using known methods such as.a combination of 
structure-based modeling and screening of phage display libraries (Segal et al 9 Proc. Natl. 
Acad. Sci. USA 96:2758-2763 (1999); Liu et al 9 Proc. Natl Acad. Sri. USA 94:5525-5530 
(1997); Greisman et al 9 Science 275:657-661 (1997); Choo et al 9 J. Mol Biol 273:525-532 
5 (1997)). Each zinc finger domain usually recognizes three or more base pairs. Since a 

recognition sequence of 18 base pairs is generally sufficient in length to render it unique in any 
known genome, a zinc finger protein consisting of 6 tandem repeats of zinc fingers would be 
expected to ensure specificity for a particular sequence (Segal et al). The artificial zinc finger 
repeats, designed based on nGPCR-x sequences, are fused to activation or repression domains to 
10 promote or suppress nGPCR-x expression (Liu et al). Alternatively, the zinc finger domains can 
be fused to the TATA box-binding factor (TBP) with varying lengths of linker region between 
the zinc finger peptide and the TBP to create either transcriptional activators or repressors (Kim 
et al, Proc. Natl Acad. Sci. USA 94:3616-3620 (1997). Such proteins and polynucleotides that 
encode them, have utility for modulating nGPCR-x expression in vivo in both native cells, 
15 animals and humans; and/or cells transfected with nGPCR-x-encoding sequences. The novel 

transcription factor can be delivered to the target cells by transfecting constructs that express the 
transcription factor (gene therapy), or by introducing the protein. Engineered zinc finger 
proteins can also be designed to bind RNA sequences for use in therapeutics as alternatives to 
antisense or catalytic RNA methods (McColl et al, Proc. Natl Acad. Set USA 96:9521-9526 
20 (1997); Wu et al 9 Proc. Natl Acad. Sci. USA 92:344-348 (1995)). The present invention 

contemplates methods of designing such transcription factors based on the gene sequence of the 
invention, as well as customized zinc finger proteins, that are useful to modulate nGPCR-x 
expression in cells (native or transformed) whose genetic complement includes these sequences. 
Polypeptides 

25 The invention also provides purified and isolated mammalian nGPCR-x polypeptides 

encoded by a polynucleotide of the invention. Presently preferred is a human nGPCR-x 
polypeptide comprising the amino acid sequence set out in sequences selected from the group 
consisting of SEQ ID NO:68 to SEQ ID NO: 136, or fragments thereof comprising an epitope 
specific to the polypeptide. By "epitope specific to" is meant a portion of the nGPCR receptor 

30 that is recognizable by an antibody that is specific for the nGPCR, as defined in detail below. 

Although the sequences provided are particular human sequences, the invention is 
intended to include within its scope other human allelic variants; non-human mammalian forms 
of nGPCR-x, and other vertebrate forms of nGPCR-x. 
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It will be appreciated that extracellular epitopes are particularly useful for generating and 
screening for antibodies and other binding compounds that bind to receptors such as nGPCR-x. 
Thus, in another preferred embodiment, the invention provides a purified and isolated 
polypeptide comprising at least one extracellular domain (e.g. 9 the N-tenninal extracellular 

5 domain or one of the three extracellular loops) of nGPCR-x. Purified and isolated polypeptides 
comprising the N-tenninal extracellular domain of nGPCR-x are highly preferred. Also 
preferred is a purified and isolated polypeptide comprising a nGPCR-x fragment selected from 
the group consisting of the N-terminal extracellular domain of nGPCR-x, transmembrane 
domains of nGPCR-x, an extracellular loop connecting transmembrane domains of nGPCR-x, 

10 an intracellular loop connecting transmembrane domains of nGPCR-x, the C-teiminal 
"cytoplasmic region of nGPCR-x, and fusions thereof. Such fragments may be continuous 
portions of the native receptor. However, it will also be appreciated that knowledge of the 
nGPCR-x gene and protein sequences as provided herein permits recombining of various 
domains that are not contiguous in the native protein. Using a FORTRAN computer program 

15 called "trntrestall" (Parodi et ah, Comput. Appl BioscL 5:527-535 (1994)), nGPCR-x was 
shown to contain transmembrane-spanning domains. 

The invention also embraces polypeptides that have at least 99%, at least 95%, at least 
90%, at least 85%, at least 80%, at least 75%, at least 70%, at least 65%, at least 60%, at least 
55% or at least 50% identity and/or homology to the preferred polypeptide of the invention. 

20 Percent amino acid sequence "identity" with respect to the preferred polypeptide of the 

invention is defined herein as the percentage of amino acid residues in the candidate sequence 
that are identical with the residues in the nGPCR-x sequence after aligning both sequences and 
introducing gaps, if necessary, to achieve the maximum percent sequence identity, and not 
considering any conservative substitutions as part of the sequence identity. Percent sequence 

25 "homology** with respect to the preferred polypeptide of the invention is defined herein as the 
percentage of amino acid residues in the candidate sequence that are identical with the residues 
in the nGPCR-x sequence after aligning the sequences and introducing gaps, if necessary, to 
achieve the maximum percent sequence identity, and also considering any conservative 
substitutions as part of the sequence identity. 

30 In one aspect, percent homology is calculated as the percentage of amino acid residues in 

the smaller of two sequences which align with identical amino acid residue in the sequence 
being compared, when four gaps in a length of 100 amino acids may be introduced to maximize 
alignment (Dayhoff, in Atlas of Protein Sequence and Structure, Vol. 5, p. 124, National 



WO 01/83553 



PCT/US01/14050 



Biochemical Research Foundation, Washington, D.C. (1972), incorporated herein by reference 
in its entirety). 

Polypeptides of the invention may be isolated from natural cell sources or may be 
chemically synthesized, but are preferably produced by recombinant procedures involving host 
cells of the invention. Use of mammalian host cells is expected to provide for such 
post-translational modifications (e.g., glycosylation, truncation, lipidation, and phosphorylation) 
as may be needed to confer optimal biological activity on recombinant expression products of 
the invention.Glycosylated and non-glycosylated forms of nGPCR-x polypeptides are embraced 
by the invention. 

The invention also embraces variant (or analog) nGPCR-x polypeptides. In one example, 
insertion variants are provided wherein one or more amino acid residues supplement a nGPCR-x 
amino acid sequence. Insertions may be located at either or both termini of the protein, or may 
be positioned within internal regions of the nGPCR-x amino acid sequence. Insertional variants 
with additional residues at either or both termini can include, for example, fusion proteins and 
proteins including amino acid tags or labels. 

Insertion variants include nGPCR-x polypeptides wherein one or more amino acid 
residues are added to a nGPCR-x acid sequence or to a biologically active fragment thereof. 

Variant products of the invention also include mature nGPCR-x products, z\e., nGPCR-x 
products wherein leader or signal sequences are removed, with additional amino terminal 
residues. The additional amino terminal residues may be derived from another protein, or may 
include one or more residues that are not identifiable as being derived from specific proteins. 
nGPCR-x products with an additional methionine residue at position -1 (Met" 1 -nGPCR-x) are 
contemplated, as are variants with additional methionine and lysine residues at positions -2 and 
-1 (Mef^-Lys" 1 -nGPCR-x). Variants of nGPCR-x with additional Met, Met-Lys, Lys residues 
(or one or more basic residues in general) are particularly useful for enhanced recombinant 
protein production in bacterial host cells. 

The invention also embraces nGPCR-x variants having additional amino acid residues 
that result from use of specific expression systems. For example, use of commercially available 
vectors that express a desired polypeptide as part of a glutathione-S-transferase (GST) fusion 
product provides the desired polypeptide having an additional glycine residue at position -1 after 
cleavage of the GST component from the desired polypeptide. Variants that result from 
expression in other vector systems are also contemplated. 



27 



WO 01/83553 



PCT/US01/14050 



Insertional variants also include fusion proteins wherein the amino terminus and/or the 
carboxy terminus of nGPCR-x is/are fused to another polypeptide. 

In another aspect, the invention provides deletion variants wherein one or more amino 
acid residues in a nGPCR-x polypeptide are removed. Deletions can be effected at one or both 
termini of the nGPCR-x polypeptide, or with removal of one or more non-terminal amino acid 
residues of nGPCR-x. Deletion variants, therefore, include all fragments of a nGPCR-x 
polypeptide. 

The invention also embraces polypeptide fragments of sequences selected from the 
group consisting of SEQ ID NO:68 to SEQ ID NO: 136, wherein the fragments maintain 
biological (e.g. 9 ligand binding and/or intracellular signaling) immunological properties of a 

nGPCR-x polypeptide. 

In one preferred embodiment of the invention, an isolated nucleic acid molecule 
comprises a nucleotide sequence that encodes a polypeptide comprising an amino acid sequence 
homologous to sequences selected from the group consisting of SEQ ID NO:68 to SEQ ID 
NO: 136, and fragments thereof, wherein the nucleic acid molecule encoding at least a portion of 
nGPCR-x. In a more preferred embodiment, the isolated nucleic acid molecule comprises a 
sequence that encodes a polypeptide comprising sequences selected from the group consisting of 
SEQ ID NO:68 to SEQ ID NO: 136, and fragments thereof. 

As used in the present invention, polypeptide fragments comprise at least 5, 10, 15, 20, 
25, 30, 35, or 40 consecutive amino acids of sequences selected from the group consisting of 
SEQ ID NO:68 to SEQ ID NO: 136. Preferred polypeptide fragments display antigenic 
properties unique to, or specific for, human nGPCR-x and its allelic and species homologs. 
Fragments of the invention having the desired biological and immunological properties can be 
prepared by any of the methods well known and routinely practiced in the art. 

In still another aspect, the invention provides substitution variants of nGPCR-x 
polypeptides. Substitution variants include those polypeptides wherein one or more amino acid 
residues of a nGPCR-x polypeptide are removed and replaced with alternative residues. In one 
aspect, the substitutions are conservative in nature; however, the invention embraces 
substitutions that are also non-conservative. Conservative substitutions for this purpose may be 
defined as set out in Tables 2, 3, or 4 below. 

Variant polypeptides include those wherein conservative substitutions have been 
introduced by modification of polynucleotides encoding polypeptides of the invention. Amino 
acids can be classified according to physical properties and contribution to secondary and 
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tertiary protein structure. A conservative substitution is recognized in the artas a substitution of 
one amino acid for another amino acid that has similar properties. Exemplary conservative 
substitutions are set out in Table 2 (from WO 97/09433, page 10, published March 13, 1997 
(PCT/GB96702197, filed 9/6/96), immediately below. 

Table 2 
Conservative Substitutions I 

SIDE CHAIN 
CHARACTERISTIC AMINO ACID 

Aliphatic 

Non-polar GAP 

I LV 

Polar - uncharged C S T M 

NQ 

Polar - charged DE 

KR 

Aromatic HFWY 
Other NQDE 

Alternatively, conservative amino acids can be grouped as described in Lehninger, 
{Biochemistry, Second Edition; Worth Publishers, Inc. NY, NY (1975), pp.71-77) as set out in 
Table 3, below. 

Table 3 

Conservative Substitutions II 
SIDE CHAIN 
CHARACTERISTIC AMINO ACID 

Non-polar (hydrophobic) 



A. Aliphatic: 


ALIVP 


B. Aromatic: 


FW 


C. Sulfur-containing: 


M 


D. Borderline: 


G 


Uncharged-polar 




A. Hydroxyl: 


S TY 


B. Amides: 


NQ 


' C. Sulfhydryl: 


C 


D. Borderline: 


G 


Positively Charged (Basic): 


KRH 


Negatively Charged (Acidic): 


DE 



As still another alternative, exemplary conservative substitutions are set out in Table 4, 

below. 

Table 4 

C nservative Substitutions III 

Original Exemplary Substitution 

Residue 
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Ala (A) 


Val, Leu, He 


Arg(R) 


Lys, Gin, Asn 


Asn (N) 


Gin, His, Lys, Arg 


Asp (D) 


Glu 


Cys(C) 


Ser 


Gln(Q) 


Asn 


Glu(E) 


Asp 


His (H) 


Asn, Gin, Lys, Arg 


De(I) 


Leu, Val, Met, Ala, Phe, 


Leu(L) 


lie, Val, Met, Ala, Phe 


Lys (K) 


Arg, Gin, Asn 


Met(M) 


Leu, Phe, lie 


Phe(F) 


Leu, Val, He, Ala 


Pro(P) 


Gly 


Ser (S) 


Thr 


Thr(T) 


Ser 


Trp (W) 


Tyr 


Tyr(Y) 


Trp, Phe, Thr, Ser 


Val(V) 


lie, Leu, Met, Phe, Ala 



It should be understood that the definition of polypeptides of the invention is intended to 
include polypeptides bearing modifications other than insertion, deletion, or substitution of 
amino acid residues. By way of example, the modifications may be covalent in nature, and 
include for example, chemical bonding with polymers, lipids, other organic, and inorganic 
moieties. Such derivatives may be prepared to increase circulating half-life of a polypeptide, or 
may be designed to improve the targeting capacity of the polypeptide for desired cells, tissues, 
or organs. Similarly, the invention further embraces nGPCR-x polypeptides that have been 
covalently modified to include one or more water-soluble polymer attachments such as 
polyethylene glycol, polyoxyethylene glycol, or polypropylene glycol. Variants that display 
ligand binding properties of native nGPCR-x and are expressed at higher levels, as well as 
variants that provide for constitutively active receptors, are particularly useful in assays of the 
invention; the variants are also useful in providing cellular, tissue and animal models of 
diseases/conditions characterized by aberrant nGPCR-x activity. 

In a related embodiment, the present invention provides compositions comprising 

purified polypeptides of the invention. Preferred compositions comprise, in addition to the 

polypeptide of the invention, a pharmaceutically acceptable (i.e., sterile and non-toxic) liquid, 

semisolid, or solid diluent that serves as a pharmaceutical vehicle, excipient, or medium. Any 

diluent known in the art may be used. Exemplary diluents include, but are not limited to, water, 
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saline solutions, polyoxyethylene soibitan monolaurate, magnesium stearate* methyl- and 
propylhydroxybenzoate, talc, alginates, starches, lactose, sucrose, dextrose, sorbitol, mannitol, 
glycerol, calcium phosphate, mineral oil, and cocoa butter. 

Variants that display ligand binding properties of native nGPCR-x and are expressed at 
higher levels, as well as variants that provide for constitutively active receptors, are particularly 
useful in assays of the invention; the variants are also useful in assays of the invention and in 
providing cellular, tissue and animal models of diseases/conditions characterized by aberrant 
nGPCR-x activity. 

The G protein-coupled receptor functions through a specific heterotrimeric 
guanine-nucleotide-binding regulatory protein (G-protein) coupled to the intracellular portion of 
the G protein-coupled receptor molecule. Accordingly, the G protein-coupled receptor has a 
specific affinity to G protein* G proteins specifically bind to guanine nucleotides. Isolation of G 
proteins provides a means to isolate guanine nucleotides. G Proteins may be isolated using 
commercially available anti-G protein antibodies or isolated G protein-coupled receptors. 
Similarly, G proteins may be detected in a sample isolated using commercially available 
detectable anti-G protein antibodies or isolated G protein-coupled receptors. 

According to the present invention, the isolated n-GPCR-x proteins of the present 
invention are useful to isolate and purify G proteins from samples such as cell lysates. Example 
14 below sets forth an example of isolation of G proteins using isolated n-GPCR-x proteins. 
Such methodolgy may be used in place of the use of commercially available anti-G protein 
antibodies which are used to isolate G proteins. Moreover, G proteins may be detected using n- 
GPCR-x proteins in place of commercially available detectable anti-G protein antibodies. Since 
n-GPCR-x proteins specifically bind to G proteins, they can be employed in any specific use 
where G protein specific affinity is required such as those uses where commercially available 
anti-G protein antibodies are employed. 
Antibodies 

Also comprehended by the present invention are antibodies (e.g., monoclonal and 
polyclonal antibodies, single chain antibodies, chimeric antibodies, bifunctional/bispecific 
antibodies, humanized antibodies, human antibodies, and complementary determining region 
(CDR)-grafted antibodies, including compounds which include CDR sequences which 
specifically recognize a polypeptide of the invention) specific for nGPCR-x or fragments 
thereof. Preferred antibodies of the invention are human antibodies that are produced and 
identified according to methods described in W093/1 1236, published June 20, 1993, which is 
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incorporated herein by reference in its entirety. Antibody fragments, including Fab, Fab', 
F(ab')2, and F v , are also provided by the invention. The term "specific for," when used to 
describe antibodies of the invention, indicates that the variable regions of the antibodies of the 
invention recognize and bind nGPCR-x polypeptides exclusively (z.e., are able to distinguish 

5 nGPCR-x polypeptides from other known GPCR polypeptides by virtue of measurable 

differences in binding affinity, despite the possible existence of localized sequence identity, 
homology, or similarity between nGPCR-x and such polypeptides). It will be understood that 
specific antibodies may also interact with other proteins (for example, 5. aureus protein A or 
other antibodies in ELISA techniques) through interactions with sequences outside the variable 

10 region of the antibodies, and, in particular, in the constant region of the molecule. Screening 
assays to determine binding specificity of an antibody of the invention are well known and 
routinely practiced in the art. For a comprehensive discussion of such assays, see Harlow et aL 
(Eds.), Antibodies A Laboratory Manual, Cold Spring Harbor Laboratory; Cold Spring Haibor, 
NY (1988), Chapter 6. Antibodies that recognize and bind fragments of the nGPCR-x 

15 polypeptides of the invention are also contemplated, provided that the antibodies are specific for 
nGPCR-x polypeptides. Antibodies of the invention can be produced using any method well 
known and routinely practiced* in the art. 

The invention provides an antibody that is specific for the nGPCR-x of the invention. 
Antibody specificity is described in greater detail below. However, it should be emphasized that 

20 antibodies that can be generated from polypeptides that have previously been described in the 
literature and that are capable of fortuitously cross-reacting with nGPCR-x (e.g. 9 due to the 
fortuitous existence of a similar epitope in both polypeptides) are considered "cross-reactive" 
antibodies. Such cross-reactive antibodies are not antibodies that are "specific" for nGPCR-x. 
The determination of whether an antibody is specific for nGPCR-x or is cross-reactive with 

25 another known receptor is made using any of several assays, such as Western blotting assays, 
that are well known in the art. For identifying cells that express nGPCR-x and also for 
modulating nGPCR-x-ligand binding activity, antibodies that specifically bind to an 
extracellular epitope of the nGPCR-x are preferred. 

In one preferred variation, the invention provides monoclonal antibodies. Hybridomas 

30 that produce such antibodies also are intended as aspects of the invention. In yet another 

variation, the invention provides a humanized antibody. Humanized antibodies are useful for in 
vivo therapeutic indications. 
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Tn another variation, the invention provides a cell-free composition comprising 
polyclonal antibodies, wherein at least one of the antibodies is an antibody of the invention 
specific for nGPCR-x. Antisera isolated from an animal is an exemplary composition, as is a 
composition comprising an antibody fraction of an antisera that has been resuspended in water 
or in another diluent, excipient, or carrier. 

In still another related embodiment, the invention provides an anti-idiotypic antibody 
specific for an antibody that is specific for nGPCR-x. 

It is well known that antibodies contain relatively small antigen binding domains that can 
be isolated chemically or by recombinant techniques. Such domains are useful nGPCR-x 
binding molecules themselves, and also may be reintroduced into human antibodies, or fused to 
toxins or other polypeptides. Thus, in still another embodiment, the invention provides a 
polypeptide comprising a fragment of a nGPCR-x-specific antibody, wherein the fragment and 
the polypeptide bind to the nGPCR-x. By way of non-limiting example, the invention provides 
polypeptides that are single chain antibodies and CDR-grafted antibodies. 

Non-human antibodies may be humanized by any of the methods known in the art. In 
one method, the non-human CDRs are inserted into a human antibody or consensus antibody 
framework sequence. Further changes can then be introduced into the antibody framework to 
modulate affinity or immimogenicity. 

Antibodies of the invention are useful for, e.g., therapeutic purposes (by modulating 
activity of nGPCR-x), diagnostic purposes to detect or quantitate nGPCR-x, and purification of 
nGPCR-x. Kits comprising an antibody of the invention for any of the purposes described herein 
are also comprehended. In general, a kit of the invention also includes a control antigen for 
which the antibody is immunospecific. 
Compositions 

Mutations in the nGPCR-x gene that result in loss of normal function of the nGPCR-x 
gene product underlie nGPCR-x-related human disease states. The invention comprehends gene 
therapy to restore nGPCR-x activity to treat those disease states. Delivery of a functional 
nGPCR-x gene to appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and 
more particularly viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex 
vivo by use of physical DNA transfer methods (e.g, liposomes or chemical treatments). See, for 
example, Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional 
reviews of gene therapy technology see Friedmarm, Science, 244: 1275-1281 (1989); Verma, 
Scientific American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Alternatively, it is 
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contemplated that in other human disease states, preventing the expression o£ or inhibiting the 
activity of, nGPCR-x will be useful in treating disease states. It is contemplated that antisense 
therapy or gene therapy could be applied to negatively regulate the expression of nGPCR-x. 

Another aspect of the present invention is directed to compositions, including 
pharmaceutical compositions, comprising any of the nucleic acid molecules or recombinant 
expression vectors described above and an acceptable carrier or diluent. Preferably, the carrier 
or diluent is pharmaceutically acceptable. Suitable carriers are described in the most recent 
edition of Remington's Pharmaceutical Sciences, A. Osol, a standard reference text in this field, 
which is incorporated herein by reference in its entirety. Preferred examples of such carriers or 
diluents include, but are not limited to, water, saline, Ringer's solution, dextrose solution, and 
5% human serum albumin. Liposomes and nonaqueous vehicles such as fixed oils may also be 
used. The formulations are sterilized by commonly used techniques. 

Also within the scope of the invention are compositions comprising polypeptides, 
polynucleotides, or antibodies of the invention that have been formulated with, e.g., a 
pharmaceutically acceptable carrier. 

The invention also provides methods of using antibodies of the invention. For example, 
the invention provides a method for modulating ligand binding of a nGPCR-x comprising the 
step of contacting the nGPCR-x with an antibody specific for the nGPCR-x, under conditions 
wherein the antibody binds the receptor. 

GPCRs that may be expressed in the brain provide an indication that aberrant nGPCR-x 
signaling activity may correlate with one or more neurological or psychological disorders. The 
invention also provides a method for treating a neurological or psychiatric disorder comprising 
the step of administering to a mammal in need of such treatment an amount of an antibody-like 
polypeptide of the invention that is sufficient to modulate ligand binding to a nGPCR-x in 
neurons of the mammal. nGPCR-x may also be expressed in other tissues, including but not 
limited to, peripheral blood lymphocytes, pancreas, ovary, uterus, testis, salivary gland, thyroid 
gland, kidney, adrenal gland, liver, bone marrow, prostate, fetal liver, colon, muscle, and fetal 
brain, and may be found in many other tissues. Within the brain, nGPCR-x mRNA transcripts 
may be found in many tissues, including, but not limited to, frontal lobe, hypothalamus, pons, 
cerebellum, caudate nucleus, and medulla. Tissues and brain regions where specific nGPCRs of 
the present invention are expressed are identified in the Examples below. 
Kits 
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The present invention is also directed to kits, including pharmaceutical kits. The kits can 
comprise any of the nucleic acid molecules described above, any of the polypeptides described 
above, or any antibody which binds to a polypeptide of the invention as described above, as well 
as a negative control. The kit preferably comprises additional components, such as, for example, 
instructions, solid support, reagents helpful for quantification, and the like. 

In another aspect, the invention features methods for detection of a polypeptide in a 
sample as a diagnostic tool for diseases or disorders, wherein the method comprises the steps of: 
(a) contacting the sample with a nucleic acid probe which hybridizes under hybridization assay 
conditions to a nucleic acid target region of a polypeptide having sequences selected from the 
group consisting of SEQ ID NO:68 to SEQ ID NO:136, said probe comprising the nucleic acid 
sequence encoding the polypeptide, fragments thereof, and the complements of the sequences 
and fragments; and (b) detecting the presence or amount of the probertarget region hybrid as an 
indication of the disease. 

Tn preferred embodiments of the invention, the disease is selected from the group 
consisting of thyroid disorders (e.g. thyreotoxicosis, myxoedema); renal failure; inflammatory 
conditions (e.g\, Crohn's disease); diseases related to cell differentiation and homeostasis; 
rheumatoid arthritis; autoimmune disorders; movement disorders; CNS disorders (e.g., pain 
including migraine; stroke; psychotic and neurological disorders, including anxiety, mental 
disorder, manic depression, anxiety, generalized anxiety disorder, post-traumatic-stress disorder, 
depression, bipolar disorder, delirium, dementia, severe mental retardation; dyskinesias, such as 
Huntington's disease or Tourette's Syndrome; attention disorders including attention deficit 
disorder (ADD) and attention deficit-hyperactivity disorder (ADHD), and degenerative 
disorders such as Parkinson's, Alzheimer's; movement disorders, including ataxias, 
supranuclear palsy, etc.); infections, such as viral infections caused by HTV-1 or HIV-2; 
metabolic and cardiovascular diseases and disorders (e.g., type 2 diabetes, impaired glucose 
tolerance, dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, myocardial 
infarction, cardiomyopathies, atherosclerosis, etc J); proliferative diseases and cancers (e.g. 9 
different cancers such as breast, colon, lung, etc.,- and hyperproliferative disorders such as 
psoriasis, prostate hyperplasia, etc.); hormonal disorders (e.g. 9 male/female hormonal 
replacement, polycystic ovarian syndrome, alopecia, etc.); and sexual dysfunction, among 
others. 

Kits may be designed to detect either expression of polynucleotides encoding these 
proteins or the proteins themselves in order to identify tissue as being neurological. For 
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example, oligonucleotide hybridization kits can be provided which include acontainer having an 
oligonucleotide probe specific for the n-GPCR-x-specific DNA and optionally, containers with 
positive and negative controls and/or instructions. Similarly, PGR kits can be provided which 
include a container having primers specific for the n-GPCR-x-specific sequences, DNA and 
optionally, containers with size markers, positive and negative controls and/or instructions. 

Hybridization conditions should be such that hybridization occurs only with the genes in 
the presence of other nucleic acid molecules. Under stringent hybridization conditions only 

i 

highly complementary nucleic acid sequences hybridize. Preferably, such conditions prevent 
hybridization of nucleic acids having 1 or 2 mismatches out of 20 contiguous nucleotides. Such 
conditions are defined supra. 

The diseases for which detection of genes in a sample could be diagnostic include 
diseases in which nucleic acid (DNA and/or RNA) is amplified in comparison to normal cells. 
By "amplification" is meant increased numbers of DNA or RNA in a cell compared with normal 
cells. 

The diseases that could be diagnosed by detection of nucleic acid in a sample preferably 
include central nervous system and metabolic diseases. The test samples suitable for nucleic 
acid probing methods of the present invention include, for example, cells or nucleic acid extracts 
of cells, or biological fluids. The samples used in the above-described methods will vary based 
on the assay format, the detection method and the nature of the tissues, cells or extracts to be 
assayed. Methods for preparing nucleic acid extracts of cells are well known in the art and can 
be readily adapted in order to obtain a sample that is compatible with the method utilized. 

Alternatively, immunoassay kits can be provided which have containers container having 
antibodies specific for the n-GPCR-x-protein and optionally, containers with positive and 
negative controls and/or instructions. 

Kits may also be provided useful in the identification of GPCR binding partners such as 
natural ligands or modulators (agonists or antagonists). Substances useful for treatment of 
disorders or diseases preferably show positive results in one or more in vitro assays for an 
activity corresponding to treatment of the disease or disorder in question. Substances that 
modulate the activity of the polypeptides preferably include, but are not limited to, antisense 
oligonucleotides, agonists and antagonists, and inhibitors of protein kinases. 
Methods of inducing immune response 

Another aspect of the present invention is directed to methods of inducing an immune 
response in a mammal against a polypeptide of the invention by administering to the mammal an 
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amount of the polypeptide sufficient to induce an immune response. The amount will be 
dependent on the animal species, size of the animal, and the like but can be determined by those 
skilled in the art. 
Methods of identifying ligands 

The invention also provides assays to identify compounds that bind nGPCR-x. One such 
assay comprises the steps of: (a) contacting a composition comprising a nGPCR-x with a 
compound suspected of binding nGPCR-x; and (b) measuring binding between the compound 
and nGPCR-x. In one variation, die composition comprises a cell expressing nGPCR-x on its 
surface. In another variation, isolated nGPCR-x or cell membranes comprising nGPCR-x are 
employed. The binding may be measured directly, e.g., by using a labeled compound, or may be 
measured indirectly by several techniques, including measuring intracellular signaling of 
nGPCR-x induced by the compound (or measuring changes in the level of nGPCR-x si gna ling). 
Following steps (a) and (b), compounds identified as binding nGPCR-x can be further tested in 
other assays including, but not limited to, in vivo models, in order to confirm or quantitate 
binding to nGPCR-x. 

Specific binding molecules, including natural ligands and synthetic compounds, can be 
identified or developed using isolated or recombinant nGPCR-x products, nGPCR-x variants, or 
preferably, cells expressing such products. Binding partners are useful for purifying nGPCR-x 
products and detection or quantification of nGPCR-x products in fluid and tissue samples using 
known immunological procedures. Binding molecules are also manifestly useful in modulating 
(i.e., blocking, inhibiting or stimulating) biological activities of nGPCR-x, especially those 
activities involved in signal transduction. 

The DNA and amino acid sequence information provided by the present invention also 
makes possible identification of binding partner compounds with which a nGPCR-x polypeptide 
or polynucleotide will interact Methods to identify binding partner compounds include solution 
assays, in vitro assays wherein nGPCR-x polypeptides are immobilized, and cell-based assays. 
Identification of binding partner compounds of nGPCR-x polypeptides provides candidates for 
therapeutic or prophylactic intervention in pathologies associated with nGPCR-x normal and 

aberrant biological activity. 

The invention includes several assay systems for identifying nGPCR-x binding partners. 
In solution assays, methods of the invention comprise the steps of (a) contacting a nGPCR-x 
polypeptide with one or more candidate binding partner compounds and (b) identifying the 
compounds that bind to the nGPCR-x polypeptide. Identification of the compounds that bind 
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the nGPCR-x polypeptide can be achieved by isolating the nGPCR-x polypeptide/binding 
partner complex, and separating the binding partner compound from the nGPCR-x polypeptide. 
An additional step of characterizing the physical, biological, and/or biochemical properties of 
the binding partner compound is also comprehended in another embodiment of the invention, 
wherein compounds identified as binding nGPCR-x can be further tested in other assays 
including, but not limited to, in vivo models, in order to confirm or quantitate binding to 
nGPCR-x. In one aspect, the nGPCR-x polypeptide/binding partner complex is isolated using an 
antibody immunospecific for either the nGPCR-x polypeptide or the candidate binding partner 
compound. 

In still other embodiments, either the nGPCR-x polypeptide or the candidate binding 
rpartner compound comprises a label or tag that facilitates its isolation, and methods of the 
invention to identify binding partner compounds include a step of isolating the nGPCR-x 
polypeptide/binding partner complex through interaction with the label or tag. An exemplary tag 
of this type is a poly-histidine sequence, generally around six histidine residues, that permits 
isolation of a compound so labeled using nickel chelation. Other labels and tags, such as the 
FLAG® tag (Eastman Kodak, Rochester, NY), well known and routinely used in the art, are 
embraced by the invention. 

In one variation of an in vitro assay, the invention provides a method comprising the 
steps of (a) contacting an immobilized nGPCR-x polypeptide with a candidate binding partner 
compound and (b) detecting binding of the candidate compound to the nGPCR-x polypeptide. In 
an alternative embodiment, the candidate binding partner compound is immobilized and binding 
of nGPCR-x is detected. Immobilization is accomplished using any of the methods well known 
in the art, including covalent bonding to a support, a bead, or a chromatographic resin, as well as 
non-covalent, high affinity interactions such as antibody binding, or use of streptavidin/biotin 
binding wherein the immobilized compound includes a biotin moiety. Detection of binding can 
be accomplished (i) using a radioactive label on the compound that is not immobilized, (ii) using 
of a fluorescent label on the non-immobilized compound, (iii) using an antibody 
immunospecific for the non-immobilized compound, (iv) using a label on the non-immobilized 
compound that excites a fluorescent support to which the immobilized compound is attached, as 
well as other techniques well known and routinely practiced in the art. 

The invention also provides cell-based assays to identify binding partner compounds of a 
nGPCR-x polypeptide. In one embodiment, the invention provides a method comprising the 
steps of contacting a nGPCR-x polypeptide expressed on the surface of a cell with a candidate 

38 



WO 01/83553 PCT/US01/14050 

binding partner compound and detecting binding of the candidate binding partner compound to 
the nGPCR-x polypeptide. In a preferred embodiment, the detection comprises detecting a 
calcium flux or other physiological event in the cell caused by the binding of the molecule. 

Another aspect of the present invention is directed to methods of identifying compounds 

5 that bind to either nGPCR-x or nucleic acid molecules encoding nGPCR-x, comprising 
contacting nGPCR-x, or a nucleic acid molecule encoding the same, with a compound, and 
determining whether the compound binds nGPCR-x or a nucleic acid molecule encoding the 
same. Binding can be determined by binding assays which are well known to the skilled artisan, 
including, but not limited to, gel-shift assays, Western blots, radiolabeled competition assay, 

10 phage-based expression cloning, co-firactionation by chromatography, co-precipitation, cross 
linking, interaction trap/two-hybrid analysis, southwestern analysis, ELISA, and the like, which 
are described in, for example, Current Protocols in Molecular Biology, 1999, John Wiley & 
Sons, NY, which is incorporated herein by reference in its entirety. The compounds to be 
screened include (which may include compounds which are suspected to bind nGPCR-x, or a 

15 nucleic acid molecule encoding the same), but are not limited to, extracellular, intracellular, 
biologic or chemical origin. The methods of the invention also embrace ligands, especially 

125 35 32 33 3tr\ 

neuropeptides, that are attached to a label, such as a radiolabel (e.g., I, S, P, P, xl), a 
fluorescence label, a chemiluminescent label, an enzymic label and an immunogenic label. 
Modulators falling within the scope of the invention include, but are not limited to, non-peptide 

20 molecules such as non-peptide mimetics, non-peptide allosteric effectors, and peptides. The 

nGPCR-x polypeptide or polynucleotide employed in such a test may either be free in solution, 
attached to a solid support, borne on a cell surface or located intracellularly or associated with a 
portion of a cell. One skilled in the art can, for example, measure the formation of complexes 
between nGPCR-x and the compound being tested. Alternatively, one skilled in the art can 

25 examine the diminution in complex formation between nGPCR-x and its substrate caused by the 
compound being tested. - 

In another embodiment of the invention, high throughput screening for compounds 
having suitable binding affinity to nGPCR-x is employed. Briefly, large numbers of different 
test compounds are synthesized on a solid substrate. The peptide test compounds are contacted 

30 with nGPCR-x and washed. Bound nGPCR-x is then detected by methods well known in the 
art. Purified polypeptides of the invention can also be coated directly onto plates for use in the 
aforementioned drug screening techniques. In addition, non-neutralizing antibodies can be used 
to capture the protein and immobilize it on the solid support. 
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Generally, an expressed nGPCR-x can be used for HTS binding assays in conjunction 
with its defined ligand, in this case the corresponding neuropeptide that activates it. The 
identified peptide is labeled with a suitable radioisotope, including, but not limited to, 125 1, 3 H, 
35 S or 32 P, by methods that are well known to those skilled in the art. Alternatively, the peptides 
may be labeled by well-known methods with a suitable fluorescent derivative (Baindur et al, 
Drug Dev. Res., 1994, 33, 373-398; Rogers, Drug Discovery Today, 1997, 2, 156-160). 
Radioactive ligand specifically bound to the receptor in membrane preparations made from the 
cell line expressing the recombinant protein can be detected in HTS assays in one of several 
standard ways, including filtration of the receptor-ligand complex to separate bound ligand from 
unbound ligand (Williams, Med. Res. Rev., 1991, 11, 147-184; Sweetnam et al, J. Natural 
Products, 1993, 56, 441-455). Alternative methods include a scintillation proximity assay (SPA) 
or a FlashPlate format in which such separation is unnecessary (Nakayama, Cur. Opinion Drug 
Disc. Dev., 1998, 1, 85-91 Bosse et al, J. Biomolecular Screening, 1998, 3, 285-292.). Binding 
of fluorescent ligands can be detected in various ways, including fluorescence energy transfer 
(FRET), direct spectrophotofluorometric analysis of bound ligand, or fluorescence polarization 
(Rogers, Drug Discovery Today, 1997, 2, 156-160; Hill, Cur. Opinion Drug Disc. Dev., 1998, 1, 
92-97). 

Other assays may be used to identify specific ligands of a nGPCR-x receptor, including 
assays that identify ligands of the target protein through measuring direct binding of test ligands 
to the target protein, as well as assays that identify ligands of target proteins through affinity 
ultrafiltration with ion spray mass spectroscopy/HPLC methods or other physical and analytical 
methods. Alternatively, such binding interactions are evaluated indirectly using the yeast two- 
hybrid system described in Fields et al, Nature, 340:245-246 (1989), and Fields et al, Trends in 
Genetics, 10:286-292 (1994), both of which are incorporated herein by reference in its entirety. 
The two-hybrid system is a genetic assay for detecting interactions between two proteins or 
polypeptides. It can be used to identify proteins that bind to a known protein of interest, or to 
delineate domains or residues critical for an interaction. Variations on this methodology have 
been developed to clone genes that encode DNA binding proteins, to identify peptides that bind 
to a protein, and to screen for drugs. The two-hybrid system exploits the ability of a pair of 
interacting proteins to bring a transcription activation domain into close proximity with a DNA 
binding domain that binds to an upstream activation sequence (UAS) of a reporter gene, and is 
generally performed in yeast. The assay requires the construction of two hybrid genes encoding 
(1) a DNA-binding domain that is fused to a first protein and (2) an activation domain fused to a 
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second protein. The DNA-binding domain targets the first hybrid protein to the UAS of the 
reporter gene; however, because most proteins lack an activation domain, this DNA-binding 
hybrid protein does not activate transcription of the reporter gene. The second hybrid protein, 
which contains the activation domain, cannot by itself activate expression of the reporter gene 
because it does not bind the UAS. However, when both hybrid proteins are present, the 
noncovalent interaction of the first and second proteins tethers the activation domain to the 
UAS, activating transcription of the reporter gene. For example, when the first protein is a 
GPCR gene product, or fragment thereof, that is known to interact with another protein or 
nucleic acid, this assay can be used to detect agents that interfere with the binding interaction. 
Expression of the reporter gene is monitored as different test agents are added to the system. The 
presence of an inhibitory agent results in lack of a reporter signal. 

The yeast two-hybrid assay can also be used to identify proteins that bind to the gene 
product In an assay to identify proteins that bind to a nGPCR-x receptor, or fragment thereof, a 
fusion polynucleotide encoding both a nGPCR-x receptor (or fragment) and a UAS binding 
domain (z.e., a first protein) may be used. In addition, a large number of hybrid genes each 
encoding a different second protein fused to an activation domain are produced and screened in 
the assay. Typically, the second protein is encoded by one or more members of a total cDNA or 
genomic DNA fusion library, with each second protein-coding region being fused to the 
activation domain. This system is applicable to a wide variety of proteins, and it is not even 
necessary to know the identity or function of the second binding protein. The system is highly 
sensitive and can detect interactions not revealed by other methods; even transient interactions 
may trigger transcription to produce a stable mRNA that can be repeatedly translated to yield the 
reporter protein. 

Other assays may be used to search for agents that bind to the target protein. One such 
screening method to identify direct binding of test ligands to a target protein is described in U.S. 
Patent No. 5,585,277, incorporated herein by reference in its entirety. This method relies on the 
principle that proteins generally exist as a mixture of folded and unfolded states, and continually 
alternate between the two states. When a test ligand binds to the folded form of a target protein 
(i.e. 9 when the test ligand is a ligand of the target protein), the target protein molecule bound by 
the ligand remains in its folded state. Thus, the folded target protein is present to a greater extent 
in the presence of a test ligand which binds the target protein, than in the absence of a ligand. 
Binding of the ligand to the target protein can be determined by any method that distinguishes 
between the folded and unfolded states of the target protein. The function of the target protein 
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need not be known in order for this assay to be performed. Virtually any agent can be assessed 
by Ibis method as a test ligand, including, but not limited to, metals, polypeptides, proteins, 
lipids, polysaccharides, polynucleotides and small organic molecules. 

Another method for identifying ligands of a target protein is described in Wieboldt et aL, 
Anal Chem., 69:1683-1691 (1997), incorporated herein by reference in its entirety. This 
technique screens combinatorial libraries of 20-30 agents at a time in solution phase for binding 
to the target protein. Agents that bind to the target protein are separated from other library 
components by simple membrane washing. The specifically selected molecules that are retained 
on the filter are subsequently liberated from the target protein and analyzed by HPLC and 
pneumatically assisted electrospray (ion spray) ionization mass spectroscopy. This procedure 
selects library components with the greatest affinity for the target protein, and is particularly 
usefiil for small molecule libraries. 

Determining whether a test compound binds to nGPCR-x can also be accomplished by 
measuring the intrinsic fluorescence of nGPCR-x and detennining whether the intrinsic 
fluorescence is modulated in the presence of the test compound. Preferably, the intrinsic 
fluorescence of nGPCR-x is measured as a function of the tryptophan residue(s) of nGPCR-x. 
Preferably, fluorescence of nGPCR-x is measured and compared to the fluorescence intensity of 
nGPCR-x in the presence of the test compound, wherein a decrease in fluorescence intensity 
indicates binding of the test compound to nGPCR-x. Preferred methodology is set forth in 
"Principles of Fluorescence Spectroscopy" by Joseph R. Lakowicz, New York, Plenum Press, 
1983 (ISBN 0306412853) and "Spectrophotometry And Spectrofluorometry" by C.L. Bashford 
and D.A. Harris Oxford, Washington DC, IRL Press, 1987 (ISBN 0947946691), each of which 
is incorporated herein by reference in its entirety. 

Other embodiments of the invention comprise using competitive screening assays in 
which neutralizing antibodies capable of binding a polypeptide of the invention specifically 
compete with a test compound for binding to the polypeptide. In this manner, the antibodies can 
be used to detect the presence of any peptide that shares one or more antigenic determinants 
with nGPCR-x. Radiolabeled competitive binding studies are described in A.H. Lin et ah 
Antimicrobial Agents and Chemotherapy, 1997, vol. 41, no. 10. pp. 2127-2131, the disclosure of 
which is incorporated herein by reference in its entirety. 
Identification f modulating agents 

The invention also provides methods for identifying a modulator of binding between a 
nGPCR-x and a nGPCR-x binding partner, comprising the steps of: (a) contacting a nGPCR-x 
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binding partner and a composition comprising a nGPCR-x in the presence and in the absence of 
a putative modulator compound; (b) detecting binding between the binding partner and the 
nGPCR-x; and (c) identifying a putative modulator compound or a modulator compound in view 
of decreased or increased binding between the binding partner and the nGPCR-x in the presence 
of the putative modulator, as compared to binding in the absence of the putative modulator. 
Following steps (a) and (b), compounds identified as modulating binding between nGPCR-x and 
an nGPCR-x binding partner can be further tested in other assays including, but not limited to, 
in vivo models, in order to confirm or quantitate modulation of binding to nGPCR-x. 

nGPCR-x binding partners that stimulate nGPCR-x activity are useful as agonists in 
disease states or conditions characterized by insufficient nGPCR-x signaling (e.g. 9 as a result of 
insufficient activity of a nGPCR-x ligand). nGPCR-x binding partners that block ligand- 
mediated nGPCR-x signaling are useful as nGPCR-x antagonists to treat disease states or 
conditions characterized by excessive nGPCR-x signaling. In addition nGPCR-x modulators in 
general, as well as nGPCR-x polynucleotides and polypeptides, are useful in diagnostic assays 
for such diseases or conditions. 

In another aspect* the invention provides methods for treating a disease or abnormal 
condition by administering to a patient in need of such treatment a substance that modulates the 
activity or expression of a polypeptide having sequences selected from the group consisting of 
SEQ ID NO:68 to SEQ ID NO: 136. 

Agents that modulate (Le. 9 increase, decrease, or block) nGPCR-x activity or expression 
may be identified by incubating a putative modulator with a cell containing a nGPCR-x 
polypeptide or polynucleotide and deterrnining the effect of the putative modulator on nGPCR-x 
activity or expression. The selectivity of a compound that modulates the activity of nGPCR-x 
can be evaluated by comparing its effects on nGPCR-x to its effect on other GPCR compounds. 
Following identification of compounds that modulate nGPCR-x activity or expression, such 
compounds can be further tested in other assays including, but not limited to, in vivo models, in 
order to confirm or quantitate their activity. Selective modulators may include, for example, 
antibodies and other proteins, peptides, or organic molecules that specifically bind to a nGPCR- 
x polypeptide or a nGPCR-x-encoding nucleic acid. Modulators of nGPCR-x activity will be 
therapeutically useful in treatment of diseases and physiological conditions in which normal or 
aberrant nGPCR-x activity is involved. nGPCR-x polynucleotides, polypeptides, and modulators 
may be used in the treatment of such diseases and conditions as infections, such, as viral 
infections caused by HIV-1 or HTV-2; pain; cancers; metabolic and cardiovascular diseases and 
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disorders (e.g. 9 type 2 diabetes, impaired glucose tolerance, dyslipidemia, obesity, anorexia, 
hypotension, hypertension, thrombosis, myocardial infarction, cardiomyopathies, 
atherosclerosis, etc.); Parkinson's disease; and psychotic and neurological disorders, including 
anxiety, mental disorder, manic depression, schizophrenia, migraine, major depression, attention 
disorders including ADD and ADHD, delirium, dementia* severe mental retardation and 
dyskinesias, such as Huntington's disease or Tourette's Syndrome, among others. nGPCR-x 
polynucleotides and polypeptides, as well as nGPCR-x modulators, may also be used in 
diagnostic assays for such diseases or conditions. 

Methods of the invention to identify modulators include variations on any of the methods 
described above to identify binding partner compounds, the variations including techniques 
wherein a binding partner compound has been identified and the binding assay is carried out in 
the presence and absence of a candidate modulator. A modulator is identified in those instances 
where binding between the nGPCR-x polypeptide and the binding partner compound changes in 
the presence of the candidate modulator compared to binding in the absence of the candidate 
modulator compound. A modulator that increases binding between the nGPCR-x polypeptide 
and the binding partner compound is described as an enhancer or activator, and a modulator that 
decreases binding between the nGPCR-x polypeptide and the binding partner compound is 
described as an inhibitor. Following identification of modulators, such compounds can be 
further tested in other assays including, but not limited to, in vivo models, in order to confirm or 
quantitate their activity as modulators. 

The invention also comprehends high-throughput screening (HTS) assays to identify 
compounds that interact with or inhibit biological activity (Le., affect enzymatic activity, 
binding activity, eta) of a nGPCR-x polypeptide. HTS assays permit screening of large numbers 
of compounds in an efficient manner. Cell-based HTS systems are contemplated to investigate 
nGPCR-x receptor-ligand interaction. HTS assays are designed to identify "hits" or "lead 
compounds" having the desired property, from which modifications can be designed to improve 
the desired property. Chemical modification of the "hit" or "lead compound" is often based on 
an identifiable structure/activity relationship between the "hit" and the nGPCR-x polypeptide. 

Another aspect of the present invention is directed to methods of identifying compounds 
which modulate (i.e., increase or decrease) activity of nGPCR-x comprising contacting nGPCR- 
x with a compound, and determining whether the compound modifies activity of nGPCR-x. The 
activity in the presence of the test compared is measured to the activity in the absence of the test 
compound. Where the activity of the sample containing the test compound is higher than the 
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activity in the sample lacking the test compound, the compound will have increased activity. 
Similarly, where the activity of the sample containing the test compound is lower than the 
activity in the sample lacking the test compound, the compound will have inhibited activity. 
Following identification of compounds that modulate an activity of nGPCR-x, such compounds 
can be further tested in other assays including, but not limited to, in vivo models, in order to 
confirm or quantitate their activity. 

The present invention is particularly useful for screening compounds by using nGPCR-x 
in any of a variety of drug screening techniques. The compounds to be screened include (which 
may include compounds which are suspected to modulate nGPCR-x activity), but are not limited 
to, extracellular, intracellular, biologic or chemical origin. The nGPCR-x polypeptide employed 
in such a test may be in any form, preferably, free in solution, attached to a solid support, borne 
on a cell surface or located intracellularly. One skilled in the art can, for example, measure the 
formation of complexes between nGPCR-x and the compound being tested. Alternatively, one 
skilled in the art can examine the diminution in complex formation between nGPCR-x and its 
substrate caused by the compound being tested. 

The activity of nGPCR-x polypeptides of the invention can be determined by, for 
example, examining the ability to bind or be activated by chemically synthesized peptide 
ligands. Alternatively, the activity of nGPCR-x polypeptides can be assayed by examining their 
ability to bind calcium ions, hormones, chemokines, neuropeptides, neurotransmitters, 
nucleotides, lipids, odorants, and photons. Alternatively, the activity of the nGPCR-x 
polypeptides can be determined by examining the activity of effector molecules including, but 
not limited to, adenylate cyclase, phospholipases and ion channels. Thus, modulators of 
nGPCR-x polypeptide activity may alter a GPCR receptor function, such as a binding property 
of a receptor or an activity such as G protein-mediated signal transduction or membrane 

localization. In various embodiments of the method, the assay may take the form of an ion flux 

it 

assay, a yeast growth assay, a non-hydrolyzable GTP assay such as a [ S]-GTP yS assay, a 
cAMP assay, an inositol triphosphate assay, a diacylglycerol assay, an Aequorin assay, a 
Lucifenuse assay, a FLIPR assay for intracellular Ca 2+ concentration, a mitogenesis assay, a 
MAP Kinase activity assay, an arachidonic acid release assay (e.g. , using [ H]-arachidonic acid), 
and an assay for extracellular acidification rates, as well as other binding or function-based 
assays of nGPCR-x activity that are generally known in the art. In several of these 
embodiments, the invention comprehends the inclusion of any of the G proteins known in the 
art, such as G i 6 , G 15, or chimeric G qd5 , G qs5 , G q0 5» G q25 , and the like. nGPCR-x activity can be 
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determined by methodologies that are used to assay for FaRP activity, whiclvis well known to 
those skilled in the art. Biological activities of nGPCR-x receptors according to the invention 
include, but are not limited to, the binding of a natural or an unnatural ligand, as well as any one 
of the functional activities of GPCRs known in the art. Non-limiting examples of GPCR 

5 activities include transmembrane signaling of various forms, which may involve G protein 
association and/or the exertion of an influence over G protein binding of various guanidylate 
nucleotides; another exemplary activity of GPCRs is the binding of accessory proteins or 
polypeptides that differ from known G proteins. 

The modulators of the invention exhibit a variety of chemical structures, which can be 

10 generally grouped into non-peptide mimetics of natural GPCR receptor ligands, peptide and 
non-peptide allosteric effectors of GPCR receptors, and peptides that may function as activators 
or inhibitors (competitive, uncompetitive and non-competitive) (e.g., antibody products) of 
GPCR receptors. The invention does not restrict the sources for suitable modulators, which may 
be obtained from natural sources such as plant, animal or mineral extracts, or non-natural 

15 sources such as small molecule libraries, including the products of combinatorial chemical 
approaches to library construction, and peptide libraries. Examples of peptide modulators of 
GPCR receptors exhibit the following primary structures; GLGPRPLRFamide, 
GNSFLRFamide, GGPQGPLRFamide, GPSGPLRFamide, PDVDHVFLRFamide, and pyro- 
EDVDHVFLRFamide. 

20 Other assays can be used to examine enzymatic activity including, but not limited to, 

photometric, radiometric, HPLC, electrochemical, and the like, which are described in, for 
example, Enzyme Assays: A Practical Approach, eds. R. Eisenthal and M. J. Danson, 1992, 
Oxford University Press, which is incorporated herein by reference in its entirety. 

The use of cDNAs encoding GPCRs in drug discovery programs is well-known; assays 

25 capable of testing thousands of unknown compounds per day in high-throughput screens (HTSs) 
are thoroughly documented. The literature is replete with examples of the use of radiolabelled 
ligands in HTS binding assays for drug discovery (see Williams, Medicinal Research Reviews, 
1991, 77, 147-184.; Sweetnam, et ah, J. Natural Products, 1993, 56, 441-455 for review). 
Recombinant receptors are preferred for binding assay HTS because they allow for better 

30 specificity (higher relative purity), provide the ability to generate large amounts of receptor 

material, and can be used in a broad variety of formats (see Hodgson, Bio/Technology 1992, 10, 
973-980; each of which is incorporated herein by reference in its entirety). 
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A variety of heterologous systems is available for functional expression of recombinant 
receptors that are well known to those skilled in the art Such systems include bacteria 
(Strosberg, et aL, Trends in Pharmacological Sciences, 1992, 13, 95-98), yeast (Pausch, Trends 
in Biotechnology, 1997, 15, 487-494), several kinds of insect cells (Vanden Broeck, Int. Rev. 
Cytology, 1996, 164, 189-268), amphibian cells (Jayawickreme et aL, Current Opinion in 
Biotechnology, 1997, 8, 629-634) and several mammalian cell lines (GHO, HEK293, COS, etc.; 
see Gerhardt, et aL, Bur. J. Pharmacology, 1997, 334, 1-23). These examples do not preclude 
the use of other possible cell expression systems, including cell lines obtained from nematodes 
(PCT application WO 98/37177). 

In preferred embodiments of the invention, methods of screening for compounds that 
modulate nGPCR-x activity comprise contacting test compounds with nGPCR-x and assaying 
for the presence of a complex between the compound and nGPCR-x. In such assay s, the ligand 
is typically labeled. After suitable incubation, free ligand is separated from that present in bound 
form, and the amount of free or uncomplexed label is a measure of the ability of the particular 
compound to bind to nGPCR-x. 

It is well known that activation of heterologous receptors expressed in recombinant 
systems results in a variety of biological responses, which are mediated by G proteins expressed 
in the host cells. Occupation of a GPCR by an agonist results in exchange of bound GDP for 
GTP at a binding site on the G a subunit; one can use a radioactive, non-hydrolyzable derivative 
of G1P, GTPy[ 35 S], to measure binding of an agonist to the receptor (Sim et aL, Neuroreport, 
1996, 7, 729-733). One can also use this binding to measure the ability of antagonists to bind to 
the receptor by decreasing binding of GTPy[ 3S S] in the presence of a known agonist One could 
therefore construct a HTS based on GTPy[ 35 S] binding, though this is not the preferred method. 

The G proteins required for functional expression of heterologous GPCRs can be native 
constituents of the host cell or can be introduced through well-known recombinant technology. 
The G proteins can be intact or chimeric. Often, a nearly universally competent G protein (e.g., 
Gaie) is used to couple any given receptor to a detectable response pathway. G protein activation 
results in the stimulation or inhibition of other native proteins, events that can be linked to a 
measurable response. 

Examples of such biological responses include, but are not limited to, the following: the 
ability to survive in the absence of a limiting nutrient in specifically engineered yeast cells 
(Pausch, Trends in Biotechnology, 1997, 15, 487-494); changes in intracellular Ca 2+ 
concentration as measured by fluorescent dyes (Murphy, et aL, Cur. Opinion Drug Disc. Dev., 
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1998, i, 192-199). Fluorescence changes can also be used to monitor ligand4nduced changes in 
membrane potential or intracellular pH; an automated system suitable for HTS has been 
described for these purposes (Schroeder, et al. 9 J. Biomolecular Screening, 1996, 7, 75-80). 
Melanophores prepared from Xenopus laevis show a ligand-dependent change in pigment 

5 organization in response to heterologous GPCR activation; this response is adaptable to HTS 
: formats (Jayawickreme et ah, Cur. Opinion Biotechnology, 1997, 8, 629-634). Assays are also 
available for the measurement of common second messengers, including cAMP, 
phosphoinositides and arachidonic acid, but these are not generally preferred for HTS. 

Preferred methods of HTS employing these receptors include permanently transfected 

10 CHO cells, in which agonists and antagonists can be identified by the ability to specifically alter 
' * the binding of GTPy[ 35 S] in membranes prepared from these cells. In another embodiment of the 
invention, permanently transfected CHO cells could be used for the preparation of membranes 
which contain significant amounts of the recombinant receptor proteins; these membrane 
preparations would then be used in receptor binding assays, employing the radiolabeled ligand 

15 specific for the particular receptor. Alternatively, a functional assay, such as fluorescent 

monitoring of ligand-induced changes in internal Ca 2+ concentration or membrane potential in 
permanently transfected CHO cells containing each of these receptors individually or in 
combination would be preferred for HTS. Equally preferred would be an alternative type of 
mammalian cell, such as HEK293 or COS cells, in similar formats. More preferred would be 

20 permanently transfected insect cell lines, such as Drosophila S2 cells. Even more preferred 
would be recombinant yeast cells expressing the Drosophila melanogaster receptors in HTS 
formats well known to those skilled in the art (e.g., Pausch, Trends in Biotechnology, 1997, 15, 
487-494). 

The invention contemplates a multitude of assays to screen and identify inhibitors of 
25 ligand binding to nGPCR-x receptors. In one example, the nGPCR-x receptor is immobilized 
and interaction with a binding partner is assessed in the presence and absence of a candidate 
modulator such as an inhibitor compound. In another example, interaction between the nGPCR- 
x receptor and its binding partner is assessed in a solution assay, both in the presence and 
absence of a candidate inhibitor compound. In either assay, an inhibitor is identified as a 
30 compound that decreases binding between the nGPCR-x receptor and its binding partner. 

Following identification of compounds that inhibit ligand binding to nGPCR-x receptors, such 
compounds can be further tested in other assays including, but not limited to, in vivo models, in 
order to confirm or quantitate their activity. Another contemplated assay involves a variation of 
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the dihybrid assay wherein an inhibitor of protein/protein interactions is identified by detection 
of a positive signal in a transformed or transfected host cell, as described in PCT publication 
number WO 95/20652, published August 3, 1995, 

Candidate modulators contemplated by the invention include compounds selected from 
libraries of either potential activators or potential inhibitors. There are a number of different 
libraries used for the identification of small molecule modulators, including: (1) chemical 
libraries, (2) natural product libraries, and (3) combinatorial libraries comprised of random 
peptides, oligonucleotides or organic molecules. Chemical libraries consist of random chemical 
structures, some of which are analogs of known compounds or analogs of compounds that have 
been identified as "hits" or 'leads'* in other drug discovery screens, some of which are derived 
from natural products, and some of which arise from non-directed synthetic organic chemistry. 
Natural product libraries are collections of microorganisms, animals, plants, or marine 
organisms which are used to create mixtures for screening by: (1) fermentation and extraction 
of broths from soil, plant or marine microorganisms or (2) extraction of plants or marine 
organisms. Natural product libraries include polyketides, non-ribosomal peptides, and variants 
(non-naturally occurring) thereof. For a review, see Science 282:63-68 (1998). Combinatorial 
libraries are composed of large numbers of peptides, oligonucleotides, or organic compounds as 
a mixture. These libraries are relatively easy to prepare by traditional automated synthesis 
methods, PCR, cloning, or proprietary synthetic methods. Of particular interest are non-peptide 
combinatorial libraries. Still other libraries of interest include peptide, protein, peptidomimetic, 
multiparallel synthetic collection, recombinatorial, and polypeptide libraries. For a review of 
combinatorial chemistry and libraries created therefrom, see Myers, Cwrr. Opin. BiotechnoL 
8:701-707 (1997). Identification of modulators through use of the various libraries described 
herein permits modification of the candidate <f hit" (or "lead**) to optimize the capacity of the 
"hit" to modulate activity. 

Still other candidate inhibitors contemplated by the invention can be designed and 
include soluble forms of binding partners, as well as such binding partners as chimeric, or 
fusion, proteins. A "binding partner" as used herein broadly encompasses non-peptide 
modulators, as well as such peptide modulators as neuropeptides other than natural ligands, 
antibodies, antibody fragments, and modified compounds comprising antibody domains that are 
immunospecific for the expression product of the identified nGPCR-x gene. 

The polypeptides of the invention are employed as a research tool for identification, 
characterization and purification of interacting, regulatory proteins. Appropriate labels are 
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incorporated into the polypeptides of the invention by various methods known in the art and the 
polypeptides are used to capture interacting molecules. For example, molecules are incubated 
with the labeled polypeptides, washed to remove unbound polypeptides, and the polypeptide 
complex is quantified. Data obtained using different concentrations of polypeptide are used to 
5 calculate values for the number, affinity, and association of polypeptide with the protein 
complex. 

Labeled polypeptides are also useful as reagents for the purification of molecules with 
which the polypeptide interacts including, but not limited to, inhibitors. In one embodiment of 
* affinity purification, a polypeptide is covalently coupled to a chromatography column. Cells and 
10 their membranes are extracted, and various cellular subcomponents are passed over the column. 
'Molecules bind to the column by virtue of their affinity to the polypeptide. The polypeptide- 
complex is recovered from the column, dissociated and the recovered molecule is subjected to 
protein sequencing. This amino acid sequence is then used to identify the captured molecule or 
to design degenerate oligonucleotides for cloning the corresponding gene from an appropriate 
15 cDNA library. 

Alternatively, compounds may be identified which exhibit similar properties to the 
ligand for the nGPCR-x of the invention, but which are smaller and exhibit a longer half time 
than the endogenous ligand in a human or animal body. When an organic compound is designed, 
a molecule according to the invention is used as a "lead" compound. The design of mimetics to 

20 known pharmaceutically active compounds is a well-known approach in the development of 
pharmaceuticals based on such "lead" compounds. Mimetic design, synthesis and testing are 
generally used to avoid randomly screening a large number of molecules for a target property. 
Furthermore, structural data deriving from the analysis of the deduced amino acid sequences 
encoded by the DNAs of the present invention are useful to design new drugs, more specific and 

25 therefore with a higher pharmacological potency. 

Comparison of the protein sequence of the present invention with the sequences present 
in all the available databases showed a significant homology with the transmembrane portion of 
G protein coupled receptors. Accordingly, computer modeling can be used to develop a putative 
tertiary structure of the proteins of the invention based on the available information of the 

30 transmembrane domain of other proteins. Thus, novel ligands based on the predicted structure of 
nGPCR-x can be designed. 

In a particular embodiment, the novel molecules identified by the screening methods 
according to the invention are low molecular weight organic molecules, in which case a 
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composition or pharmaceutical composition can be prepared thereof for oralintake, such as in 
tablets. The compositions, or pharmaceutical compositions, comprising the nucleic acid 
molecules, vectors, polypeptides, antibodies and compounds identified by the screening methods 
described herein, can be prepared for any route of administration including, but not limited to, 
oral, intravenous, cutaneous, subcutaneous, nasal, intramuscular or intraperitoneal. The nature of 
the carrier or other ingredients will depend on the specific route of administration and particular 
embodiment of the invention to be administered. Examples of techniques and protocols that are 
useful in this context are, inter alia, found in Remington's Pharmaceutical Sciences, 16 th 
edition, Osol, A (ed.), 1980, which is incorporated herein by reference in its entirety. 

The dosage of these low molecular weight compounds will depend on the disease state 
or condition to be treated and other clinical factors such as weight and condition of the human or 
animal and the route of administration of the compound. For treating human or animals, 
between approximately 0.5 mg/kg of body weight to 500 mg/kg of body weight of the 
compound can be administered. Therapy is typically administered at lower dosages and is 
continued until the desired therapeutic outcome is observed. 

The present compounds and methods, including nucleic acid molecules, polypeptides, 
antibodies, compounds identified by the screening methods described herein, have a variety of 
pharmaceutical applications and may be used, for example, to treat or prevent unregulated 
cellular growth, such as cancer cell and tumor growth. In a particular embodiment, the present 
molecules are used in gene therapy. For a review of gene therapy procedures, see e.g. Anderson, 
Science, 1992, 256, 808-813, which is incorporated herein by reference in its entirety. 

The present invention also encompasses a method of agonizing (stimulating) or 
antagonizing a nGPCR-x natural binding partner associated activity in a mammal comprising 
administering to said mammal an agonist or antagonist to one of the above disclosed 
polypeptides in an amount sufficient to effect said agonism or antagonism. One embodiment of 
the present invention, then, is a method of treating diseases in a mammal with an agonist or 
antagonist of the protein of the present invention comprises administering the agonist or 
antagonist to a mammal in an amount sufficient to agonize or antagonize nGPCR-x-associated 
functions. 

In an effort to discover novel treatments for diseases, biomedical researchers and 
chemists have designed, synthesized, and tested molecules that modulate the function of G 
protein coupled receptors. Some small organic molecules form a class of compounds that 
modulate the function of G protein coupled receptors. 
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Exemplary diseases and conditions amenable to treatment based on the present invention 
include, but are not limited to, thyroid disorders {e.g. thyreotoxicosis, myxoedema); renal 
failure; inflammatory conditions (e.g., Crohn's disease); diseases related to cell differentiation 
and homeostasis; rheumatoid arthritis; autoimmune disorders; movement disorders; CNS 
disorders (e.g., pain including migraine; stroke; psychotic and neurological disorders, including 
anxiety, mental disorder, manic depression, anxiety, generalized anxiety disorder, post- 
traumatic-stress disorder, Schizophrenia, depression, bipolar disorder, delirium, dementia, 
severe mental retardation; dyskinesias, such as Huntington's disease or Tourette's Syndrome; 
attention disorders including ADD and ADHD, and degenerative disorders such as Parkinson's, 
Alzheimer's; movement disorders, including ataxias, supranuclear palsy, etc.); infections, such 
as viral infections caused by HTV-1 or HTV-2; metabolic and cardiovascular diseases and 
disorders (e.g., type 2 diabetes, impaired glucose tolerance, dyslipidemia, obesity, anorexia, 
hypotension, hypertension, thrombosis, myocardial infarction, cardiomyopathies, 
atherosclerosis, etc.); proliferative diseases and cancers {e.g., different cancers such as breast, 
colon, lung, etc., and hyperproliferative disorders such as psoriasis, prostate hyperplasia, etc.); 
hormonal disorders (e.g. 9 male/female hormonal replacement, polycystic ovarian syndrome, 
alopecia, etc.); sexual dysfunction, among others. 

Methods of determining the dosages of compounds to be administered to a patient and 
modes of administering compounds to an organism are disclosed in International patent 
publication number WO 96/22976, published August 1 1996, both of which are incorporated 
herein by reference in their entirety, including any drawings, figures or tables. Those skilled in 
the art will appreciate that such descriptions are applicable to the present invention and can be 
easily adapted to it. 

The proper dosage depends on various factors such as the type of disease being treated, 
the particular composition being used and the size and physiological condition of the patient, 
including such factors, as, for example, weight, age, sex, disease state, etc. Therapeutically 
effective doses for the compounds described herein can be estimated initially from cell culture 
and animal models. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that initially takes into account the IC50 as determined in cell 
culture assays. The animal model data can be used to more accurately determine useful doses in 
humans. 

Plasma half-life and biodistribution of the drug and metabolites in the plasma, tumors 
and major organs can also be determined to facilitate the selection of drugs most appropriate to 
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inhibit a disorder. Such measurements can be carried out For example, HPLC analysis can be 
performed on the plasma of animals treated with the drug and the location of radiolabeled 
compounds can be determined using detection methods such as X-ray, CAT scan and MRL 
Compounds that show potent inhibitory activity in the screening assays, but have poor pharm- 
acokinetic characteristics, can be optimized by altering the chemical structure and retesting. In 
this regard, compounds displaying good pharmacokinetic characteristics can be used as a model. 

Toxicity studies can also be carried out by measuring the blood cell composition. For 
example, toxicity studies can be carried out in a suitable animal model as follows: 1) the 
compound is administered to mice (an untreated control mouse should also be used); 2) blood 
samples are periodically obtained via the tail vein from one mouse in each treatment group; and 
3) the samples are analyzed for red and white blood cell counts, blood cell composition and the 
percent of lymphocytes versus polymorphonuclear cells. A comparison of results for each 
dosing regime with the controls indicates if toxicity is present. 

At the termination of each toxicity study, further studies can be carried out by sacrificing 
the -animals (preferably, in accordance with the American Veterinary Medical Association 
guidelines Report of the American Veterinary Medical Assoc. Panel on Euthanasia, Journal of 
American Veterinary Medical Assoc., 202:229-249, 1993). Representative animals from each 
treatment group can then be examined by gross necropsy for immediate evidence of metastasis, 
unusual illness or toxicity. Gross abnormalities in tissue are noted and tissues are examined 
histologically. Compounds causing a reduction in body weight or blood components are less 
preferred, as are compounds having an adverse effect on major organs. In general, the greater 
the adverse effect the less preferred the compound. 

For the treatment of many diseases, the expected daily dose of a hydrophobic 
pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most 
preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels of the 
active moiety are sufficient to maintain therapeutic effectiveness. Plasma levels should reflect 
the potency of the drug. Generally, the more potent the compound the lower the plasma levels 
necessary to achieve efficacy. 

Sequences selected from the group consisting of SEQ ID NO:l to SEQ ID NO:67 will, 
as detailed above, enable screening the endogenous neurotransmitters/hormones/ligands which 
activate, agonize, or antagonize nGPCR-x and for compounds with potential utility in treating 
disorders including, but not limited to, thyroid disorders (e.g. thyreotoxicosis, myxoedema); 
renal failure; inflammatory conditions (e.g., Crohn's disease); diseases related to cell 
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differentiation and homeostasis; rheumatoid arthritis; autoimmune disordersj-movement 
disorders; CNS disorders (e.g., pain including migraine; stroke; psychotic and neurological 
disorders, including anxiety, mental disorder, manic depression, anxiety, generalized anxiety 
disorder, post-traumatic-stress disorder, Schizophrenia, depression, bipolar disorder, delirium, 

5 dementia, severe mental retardation; dyskinesias, such as Huntington's disease or Tourette's 
Syndrome; attention disorders including ADD and ADHD, and degenerative disorders such as 
Parkinson's, Alzheimer's; movement disorders, including ataxias, supranuclear palsy, etc.); 
infections, such as viral infections caused by HTV-1 or HIV-2; metabolic and cardiovascular 
diseases and disorders (e.g 9 type 2 diabetes, impaired glucose tolerance, dyslipidemia, obesity, 

10 anorexia, hypotension, hypertension, thrombosis, myocardial infarction, cardiomyopathies, 
atherosclerosis, etc.); proliferative diseases and cancers (e.g., different cancers such as breast, 
colon, lung, etc., and hyperproliferative disorders such as psoriasis, prostate hyperplasia, etc.); 
hormonal disorders (e.g., male/female hormonal replacement, polycystic ovarian syndrome, 
alopecia, etc.); sexual dysfunction, among others. 

15 For example, nGPCR-x may be useful in the treatment of respiratory ailments such as 

asthma, where T cells are implicated by the disease. Contraction of airway smooth muscle is 
stimulated by thrombin. Cicala et al (1999) Br J Pharmacol 126:478-484. Additionally, in 
bronchiolitis obliterans, it has been noted that activation of thrombin receptors may be 
deleterious. Hauck et al (1999) Am J Physiol 277:L22-L29. Furthermore, mast cells have also 

20 been shown to have thrombin receptors. Cirino et al (1996) J Exp Med 183:821-827. nGPCR-x 
may also be useful in remodeling of airway structures in chronic pulmonary inflammation via 
stimulation of fibroblast procollagen synthesis. See, e.g., Chambers et al. (1998) Biochem J 
333:121-127; Trejo et al. (1996) J Biol Chem 271:21536-21541. 

In another example, increased release of sCD40L and expression of CD40L by T cells 

25 after activation of thrombin receptors suggests that nGPCR-x may be useful in the treatment of 
unstable angina due to the role of T cells and inflammation. See Aukrust et al (1999) 
Circulation 100:614-620. 

A further example is the treatment of inflammatory diseases, such as psoriasis, 
inflammatory bowel disease, multiple sclerosis, rheumatoid arthritis, and thyroiditis. Due to the 

30 tissue expression profile of nGPCR-x, inhibition of thrombin receptors may be beneficial for 

these diseases. See, e.g., Morris et aL (1996) Aon Rheum Dis 55:841-843, In addition to T cells, 
NK cells and monocytes are also critical cell types which contribute to the pathogenesis of these 
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diseases. See, e.g., Naldini & Carney (1996) Cell Immunol 172:35-42; Hoffinan & Cooper 
(1995) Blood Cells Mol Dis 21 :156-167; Colotta et ah (1994) Am J Pathol 144:975-985. 

Expression of nGPCR-x in bone marrow and spleen may suggest that it may play a role 
in the proliferation of hematopoietic progenitor cells. See DiCuccio et ah (1996) Exp Hematol 
5 24:914-918. 

As another example, nGPCR-x may be useful in the treatment of acute and/or traumatic 
brain injury. Astrocytes have been demonstrated to express thrombin receptors. Activation of 
thrombin receptors may be involved in astrogKosis following brain injury. Therefore, inhibition 
of receptor activity may be beneficial for limiting neuroinflammation. Scar formation mediated 
10 by astrocytes may also be limited by inhibiting thrombin receptors. See, e.g, Pindon et ah (1998) 
Eur J Biochem 255:766-774; Ubl & Reiser. (1997) Glia 21:361-369; Grabham & Cunningham 
(1995) J Neurochem 64:583-591. 

nGPCR-x receptor activation may mediate neuronal and astrocyte apoptosis and 
prevention of neurite outgrowth. Inhibition would be beneficial in both chronic and acute brain 
15 injury. See, e.g., Donovan et ah (1997) J Neurosci 17:5316-5326; Turgeon et al (1998) J 

Neurosci 18:6882-6891; Smith-Swintosky et ah (1997) J Neurochem 69:1890-1896; Gill et ah 
(1998) Brain Res 797:321-327; Suidan et ah (1996) Semin Thromb Hemost 22:125-133. 

The attached Sequence Listing contains the sequences of the polynucleotides and 
polypeptides of the invention and is incorporated herein by reference in its entirety. 
20 As one skilled in the art knows, numerous GPCRs have been detected in brain tissue 

indicating that these n-GPCR-x proteins are neuroreceptors. The identification of modulators 
such as agonists and antagonists is therefore useful for the identification of compounds useful to 
treat neurological diseases and psychiatric disorders. Such neurological diseases and disorders, 
including but are not limited to, mental disorder, affective disorders, ADHD/ADD, and neural 
25 disorders such as Alzheimer's disease, Parkinson's disease, migraine, schizophrenia, and senile 
dementia as well as depression, anxiety, bipolar disease, epilepsy, neuritis, neurasthenia, 
neuropathy, neuroses, and the like. 
Methods of Screening Human Sub j ects 

Thus in yet another embodiment, the invention provides genetic screening procedures 
30 that entail analyzing a person's genome — in particular their alleles for GPCRs of the invention - 
- to determine whether the individual possesses a genetic characteristic found in other 
individuals that are considered to be afflicted with, or at risk for, developing a mental disorder 
or disease of the brain that is suspected of having a hereditary component. For example, in one 

55 



WO 01/83553 



PCT/US01/14050 



embodiment, the invention provides a method for determining a potential for*developing a 
disorder affecting the brain in a human subject comprising the steps of analyzing the coding 
sequence of one or more GPCR genes from the human subject; and determining development 
potential for the disorder in said human subject from the analyzing step. 

More particularly, the invention provides a method of screening a human subject to 
diagnose a disorder affecting the brain or genetic predisposition therefor, comprising the steps 
of: (a) assaying nucleic acid of a human subject to determine a presence or an absence of a 
mutation altering the amino acid sequence, expression, or biological activity of at least one 
seven transmembrane receptor that is expressed in the brain, wherein the nucleic acid 
corresponds to the gene encoding the seven transmembrane receptor; and (b) diagnosing the 
disorder or predisposition from the presence or absence of said mutation, wherein the presence 
of a mutation altering the amino acid sequence, expression, or biological activity of allele in the 
nucleic acid correlates with an increased risk of developing the disorder. In preferred variations, 
the seven transmembrane receptor is nGPCR-x, or an allelic variant thereof, and the disease is 
mental disorder. 

By "human subject'* is meant any human being, human embryo, or human fetus. It will 
be apparent that methods of the present invention will be of particular interest to individuals that 
have themselves been diagnosed with a disorder affecting the brain or have relatives that have 
been diagnosed with a disorder affecting the brain. 

By "screening for an increased risk" is meant determination of whether a genetic 
variation exists in the human subject that correlates with a greater likelihood of developing a 
disorder affecting the brain than exists for the human population as a whole* or for a relevant 
racial or ethnic human sub-population to which the individual belongs. Both positive and 
negative determinations (i.e., determinations that a genetic predisposition marker is present or is 
absent) are intended to fall within the scope of screening methods of the invention. In preferred 
embodiments, the presence of a mutation altering the sequence or expression of at least one 
nGPCR-x seven transmembrane receptor allele in the nucleic acid is correlated with an 
increased risk of developing mental disorder, whereas the absence of such a mutation is reported 
as a negative determination. 

The "assaying" step of the invention may involve any techniques available for analyzing 
nucleic acid to determine its characteristics, including but not limited to well-known techniques 
such as single-strand conformation polymorphism analysis (SSCP) (Orita et ah, Proc NatL 
Acad. Set USA, 86: 2766-2770 (1989)); heteroduplex analysis (White et al, Genomics, 12: 301- 
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306 (1992)); denaturing gradient gel electrophoresis analysis (Fischer et aL, Proc. NatL Acad. 
Sci. USA, 80: 1579-1583 (1983); and Riesner et aL, Electrophoresis, 10: 377-389 (1989)); DNA 
sequencing; RNase cleavage (Myers et ah, Science, 230: 1242-1246 (1985)); chemical cleavage 
of mismatch techniques (Rowley et aL, Genomics, 30: 574-582 (1995); and Roberts et aL, Nucl. 
Acids Res., 25: 3377-3378 (1997)); restriction fragment length polymorphism analysis; single 
nucleotide primer extension analysis (Shumaker et aL, Hum. Mutat., 7: 346-354 (1996); and 
Pastinen et aL, Genome Res., 7: 606-614 (1997)); 5' nuclease assays (Pease et aL, Proc. NatL 
Acad. Sci. USA, 97:5022-5026 (1994)); DNA Microchip analysis (Ramsay, G., Nature 
Biotechnology, 16: 40-48 (1999); and Chee et aL, U.S. Patent No. 5,837,832); and ligase chain 
reaction (Whiteley et aL, U.S. Patent No. 5,521,065). (See generally, Schafer and Hawkins, 
Nature Biotechnology, 16: 33-39 (1998).) All of the foregoing documents are hereby 
incorporated herein by reference in their entirety. 

Thus, in one preferred embodiment involving screening nGPCR-x, for example, the 
assaying step comprises at least one procedure selected from the group consisting of: (a) 
determining a nucleotide sequence of at least one codon of at least one nGPCR-x allele of the 
human subject; (b) performing a hybridization assay to determine whether nucleic acid from the 
human subject has a nucleotide sequence identical to or different from one or more reference 
sequences; (c) performing a polynucleotide migration assay to determine whether nucleic acid 
from the human subject has a nucleotide sequence identical to or different from one or more 
reference sequences; and (d) performing a restriction endonuclease digestion to determine 
whether nucleic acid from the human subject has a nucleotide sequence identical to or different 
from one or more reference sequences. 

In a highly preferred embodiment, the assaying involves sequencing of nucleic acid to 
determine nucleotide sequence thereof, using any available sequencing technique. (See, e.g., 
Sanger et aL, Proc. NatL Acad. Sci. (USA), 74: 5463-5467 (1977) (dideoxy chain termination 
method); Mirzabekov, T7BTECH, 12: 27-32 (1994) (sequencing by hybridization); Drmanac et 
aL, Nature Biotechnology, 16: 54-58 (1998); U.S. Patent No. 5,202,231; andScience, 260: 
1649-1652 (1993) (sequencing by hybridization); Kieleczawa et aL, Science, 258: 1787-1791 
(1992) (sequencing by primer walking); (Douglas et aL, Biotechniques, 14: 824-828 (1993) 
(Direct sequencing of PCR products); and Akane et aL, Biotechniques 16: 238-241 (1994); 
Maxam and Gilbert, Meth. EnzymoL, 65: 499-560 (1977) (chemical termination sequencing), all 
incorporated herein by reference in its entirety). The analysis may entail sequencing of the entire 
nGPCR gene genomic DNA sequence, or portions thereof; or sequencing of the entire seven 

57 



WO 01/83553 



PCT/US01/14050 



transmembrane receptor coding sequence or portions thereof. In some circumstances, the 
analysis may involve a determination of whether an individual possesses a particular allelic 
variant, in which case sequencing of only a small portion of nucleic acid — enough to determine 

* 

the sequence of a particular codon characterizing the allelic variant is sufficient. This 
approach is appropriate, for example, when assaying to determine whether one family member 
inherited the same allelic variant that has been previously characterized for another family 
member, or, more generally, whether a person's genome contains an allelic variant that has been 
previously characterized and correlated with a mental disorder having a heritable component 

In another highly preferred embodiment, the assaying step comprises performing a 
hybridization assay to determine whether nucleic acid from the human subject has a nucleotide 
sequence identical to or different from one or more reference sequences. In a preferred 
embodiment, the hybridization involves a determination of whether nucleic acid derived from 
the human subject will hybridize with one or more oligonucleotides, wherein the 
oligonucleotides have nucleotide sequences that correspond identically to a portion of the GPCR 
gene sequence taught herein, such as the nGPCR-x coding sequence, or that correspond 
identically except for one mismatch. The hybridization conditions are selected to differentiate 
between perfect sequence complementarity and imperfect matches differing by one or more 
bases. Such hybridization experiments thereby can provide single nucleotide polymorphism 
sequence information about the nucleic acid from the human subject, by virtue of knowing the 
sequences of the oligonucleotides used in the experiments. 

Several of the techniques outlined above involve an analysis wherein one performs a 
polynucleotide migration assay, e.g. , on a polyacrylamide electrophoresis gel (or in a capillary 
electrophoresis system), under denaturing or non-denaturing conditions. Nucleic acid derived 
from the human subject is subjected to gel electrophoresis, usually adjacent to (or co-loaded 
with) one or more reference nucleic acids. The nucleic acid from the human subject and the 
reference sequence(s) are subjected to similar chemical or enzymatic treatments and then 
electrophoresed under conditions whereby the polynucleotides will show a differential migration 
pattern, unless they contain identical sequences. (See generally Ausubel et ah (eds.), Current 
Protocols in Molecular Biology, New York: John Wiley & Sons, Inc. (1987-1999); and 
Sambrook et al 9 (eds.), Molecular Cloning, A Laboratory Manual, Cold Spring Harbor, New 
York: Cold Spring Harbor Laboratory Press (1 989), both incorporated herein by reference in 
their entirety). 
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In the context of assaying, the term "nucleic acid of a human subject 5 - is intended to 
include nucleic acid obtained directly from the human subject DNA or RNA obtained from 
a biological sample such as a blood, tissue, or other cell or fluid sample); and also nucleic acid 
derived from nucleic acid obtained directly from the human subject By way of non-limiting 
examples, well known procedures exist for creating cDNA that is complementary to RNA 
derived from a biological sample from a human subject, and for amplifying (e.g., via 
polymerase chain reaction (PCR)) DNA or RNA derived from a biological sample obtained 
from a human subject. Any such derived polynucleotide which retains relevant nucleotide 
sequence information of the human subject's own DNA/RNA is intended to fall within the 
definition of "nucleic acid of a human subject" for the purposes of the present invention. 

In the context of assaying, the term "mutation" includes addition, deletion, and/or 
substitution of one or more nucleotides in the GPCR gene sequence (e.g. 9 as compared to the 
seven transmembrane receptor-encoding sequences) and other polymorphisms that occur in 
introns (where introns exist) and that are identifiable via sequencing, restriction fragment length 
polymorphism, or other techniques. The various activity examples provided herein permit 
determination of whether a mutation modulates activity of the relevant receptor in the presence 
or absence of various test substances. 

In a related embodiment, the invention provides methods of screening a person's 
genotype with respect to GPCRs of the invention, and correlating such genotypes with 
diagnoses for disease or with predisposition for disease (for genetic counseling). For example, 
the invention provides a method of screening for an nGPCR-x hereditary mental disorder 
genotype in a human patient, comprising the steps of: (a) providing a biological sample 
comprising nucleic acid from the patient, the nucleic acid including sequences corresponding to 
said patient's nGPCR-x alleles; (b) analyzing the nucleic acid for the presence of a mutation or 
mutations; (c) determining an nGPCR-x genotype from the analyzing step; and (d) correlating 
the presence of a mutation in an nGPCR-x allele with a hereditary mental disorder genotype. In 
a preferred embodiment, the biological sample is a cell sample containing human cells that 
contain genomic DNA of the human subject. The analyzing can be performed analogously to the 
assaying described in preceding paragraphs. For example, the analyzing comprises sequencing a 
portion of the nucleic acid (e.g., DNA or RNA), the portion comprising at least one codon of the 
nGPCR-x alleles. 

Although more time consuming and expensive than methods involving nucleic acid 
analysis, the invention also may be practiced by assaying protein of a human subject to 
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determine the presence or absence of an amino acid sequence variation in GPCR protein from 
the human subject. Such protein analyses may be performed, e.g. 9 by fragmenting GPCR protein 
via chemical or enzymatic methods and sequencing the resultant peptides; or by Western 
analyses using an antibody having specificity for a particular allelic variant of the GPCR. 

The invention also provides materials that are useful for performing methods of the 
invention. For example, the present invention provides oligonucleotides useful as probes in the 
many analyzing techniques described above. In general, such oligonucleotide probes comprise 
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
. 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 50 nucleotides that have a 
sequence that is identical, or exactly complementary, to a portion of a human GPCR gene 
"sequence taught herein (or allelic variant thereof), or that is identical or exactly complementary 
except for one nucleotide substitution. In a preferred embodiment, the oligonucleotides have a 
sequence that corresponds in the foregoing manner to a human GPCR coding sequence taught 
herein. In one variation, an oligonucleotide probe of the invention is purified and isolated. In 
another variation, the oligonucleotide probe is labeled, e.g., with a radioisotope, chromophore, 
or fluorophore. In yet another variation, the probe is covalently attached to a solid support. (See 
generally Ausubel et al. and Sambrook et aL 9 supra.) 

In a related embodiment, the invention provides kits comprising reagents that are useful 
for practicing methods of the invention. For example, the invention provides a kit for screening 
a human subject to diagnose a mental disorder or a genetic predisposition therefor, comprising, 
in association: (a) an oligonucleotide useful as a probe for identifying polymorphisms in a 
human nGPCR-x seven transmembrane receptor gene, the oligonucleotide comprising 6-50 
nucleotides that have a sequence that is identical or exactly complementary to a portion of a 
human nGPCR-x gene sequence or nGPCR-x coding sequence, except for one sequence 
difference selected from the group consisting of a nucleotide addition, a nucleotide deletion, or 
nucleotide substitution; and (b) a media packaged with the oligonucleotide containing 
information identifying polymorphisms identifiable with the probe that correlate with mental 
disorder or a genetic predisposition therefor. Exemplary information-containing media include 
printed paper package inserts or packaging labels; and magnetic and optical storage media that 
are readable by computers or machines used by practitioners who perform genetic screening and 
counseling services. The practitioner uses the information provided in the media to correlate the 
results of the analysis with the oligonucleotide with a diagnosis. In a preferred variation, the 
oligonucleotide is labeled. 
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In still another embodiment, the invention provides methods of identifying those allelic 
variants of GPCRs of the invention that correlate with mental disorders. For example, the 
invention provides a method of identifying a seven transmembrane allelic variant that correlates 
with a mental disorder, comprising steps of: (a) providing a biological sample comprising 
nucleic acid from a human patient diagnosed with a mental disorder, or from the patient's 
genetic progenitors or progeny; (b) analyzing the nucleic acid for the presence of a mutation or 
mutations in at least one seven transmembrane receptor that is expressed in the brain, wherein 
the nucleic acid includes sequence corresponding to the gene or genes encoding the at least one 
seven transmembrane receptor; (c) determining a genotype for the patient for the at least one 
seven transmembrane receptor from said analyzing step; and (d) identifying an allelic variant 
that correlates with the mental disorder from the determining step. To expedite this process, it 
may be desirable to perform linkage studies in the patients (and possibly their families) to 
correlate chromosomal markers with disease states. The chromosomal localization data provided 
herein facilitates identifying an involved GPCR with a chromosomal marker. 

The foregoing method can be performed to correlate GPCRs of the invention to a 
number of disorders having hereditary components that are causative or that predispose persons 
to the disorder. For example, in one preferred variation, the disorder is a mental disorder, and 
the at least one seven transmembrane receptor comprises nGPCR-x or an allelic variant thereof. 

Also contemplated as part of the invention are polynucleotides that comprise the allelic 
variant sequences identified by such methods, and polypeptides encoded by the allelic variant 
sequences, and oligonucleotide and oligopeptide fragments thereof that embody the mutations 
that have been identified. Such materials are useful in in vitro cell-free and cell-based assays for 
identifying lead compounds and therapeutics for treatment of the disorders. For example, the 
variants are used in activity assays, binding assays, and assays to screen for activity modulators 
described herein. In one preferred embodiment, the invention provides a purified and isolated 
polynucleotide comprising a nucleotide sequence encoding a nGPCR-x receptor allelic variant 
identified according to the methods described above; and an oligonucleotide that comprises the 
sequences that differentiate the allelic variant from the nGPCR-x sequences. The invention also 
provides a vector comprising the polynucleotide (preferably an expression vector); and a host 
cell transformed or transfected with the polynucleotide or vector. The invention also provides an 
isolated cell line that is expressing the allelic variant GPCR polypeptide; purified cell 
membranes from such cells; purified polypeptide; and synthetic peptides that embody the allelic 
variation amino acid sequence. In one particular embodiment, the invention provides a purified 
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polynucleotide comprising a nucleotide sequence encoding a nGPCR-x seven transmembrane 
receptor protein of a human that is affected with a mental disorder, wherein said polynucleotide 
hybridizes to the complement of nGPCR-x under the following hybridization conditions: (a) 
hybridization for 16 hours at 42C in a hybridization solution comprising 50% formamide, 1% 
^SDS, 1 M NaCl, 10% dextran sulfate and (b) washing 2 times for 30 minutes at 60C in a wash 
solution comprising O.lx SSC and 1% SDS; and wherein the polynucleotide encodes a nGPCR- 
x amino acid sequence that differs by at least one residue. 

An exemplary assay for using the allelic variants is a method for identifying a modulator 
of nGPCR-x biological activity, comprising the steps of: (a) contacting a cell expressing the 
allelic variant in the presence and in the absence of a putative modulator compound; (b) 
measuring nGPCR-x biological activity in the cell; and (c) identifying a putative modulator 
compound in view of decreased or increased nGPCR-x biological activity in the presence versus 
absence of the putative modulator. 

Additional features of the invention will be apparent from the following Examples- 
Example 1 is actual, while the remaining Examples are prophetic. Additional features and 
variations of the invention will be apparent to those skilled in the art from the entirety of this 
application, including the detailed description, and all such features are intended as aspects of 
the invention. Likewise, features of the invention described herein can be re-combined into 
additional embodiments that also are intended as aspects of the invention, irrespective of 

* 

whether the combination of features is specifically mentioned above as an aspect or embodiment 
of the invention. Also, only such limitations which are described herein as critical to the 
invention should be viewed as such; variations of the invention lacking limitations which have 
not been described herein as critical are intended as aspects of the invention. 
EXAMPLES 

Example 1 : Identification of nGPCR-x 

A. Database search 

The Celera database was searched using known GPCR receptors as query sequences to 
find patterns suggestive of novel G protein-coupled receptors. Positive hits were further 
analyzed with the GCG program BLAST to determine which ones were the most likely 
candidates to encode G protein-coupled receptors, using the standard (default) a lignm ent 
produced by BLAST as a guide. 

Briefly, the BLAST algorithm, which stands for Basic Local Alignment Search Tool is 
suitable for determining sequence similarity (Altschul et aL 9 J. Mol. Biol., 1990, 215, 403-410, 

62 



WO 01/83553 PCT/US01/14050 



which is incorporated herein by reference in its entirety). Software for performing BLAST 
analyses is publicly available through the National Center for Biotechnology Information 
through the world wide web of the Internet (ncbijilm.nih.gov/). This algorithm involves first 
identifying high scoring sequence pair (HSPs) by identifying short words of length Win the 
5 query sequence that either match or satisfy some positive- valued threshold score T when aligned 
with a word of the same length in a database sequence. T is referred to as the neighborhood 
word score threshold (Altschul et al., supra). These initial neighbourhood word hits act as seeds 
for initiating searches to find HSPs containing them. The word hits are extended in both 
directions along each sequence for as far as the cumulative alignment score can be increased. 
10 Extension for the word hits in each direction are halted when: 1) the cumulative alignment score 
falls off by the quantity X from its maximum achieved value; 2) the cumulative score goes to 
zero or below, due to the accumulation of one or more negative-scoring residue al i g nm ents; or 
3) the end of either sequence is reached. The Blast algorithm parameters W, T and X determine 
the sensitivity and speed of the alignment. The Blast program uses as defaults a word length (W) 
15 of 1 1, the BLOSUM62 scoring matrix (see Henikoff et al., Proc. Natl. Acad. Sci. USA, 1992, 
89, 10915-10919, which is incorporated herein by reference in its entirety) alignments (B) of 50, 
expectation (E) of 1 0, M=5, N=4, and a comparison of both strands. 

The BLAST algorithm (Karlin et al y Proc. Natl. Acad. Sci. USA, 1993, 90, 5873-5787, 
which is incorporated herein by reference in its entirety) and Gapped BLAST perform a 
20 statistical analysis of the similarity between two sequences. One measure of similarity provided 
by the BLAST algorithm is the smallest sum probability (P(N)), which provides an indication of 
the probability by which a match between two nucleotide or amino acid sequences would occur 
by chance. For example, a nucleic acid is considered similar to a GPCR gene or cDNA if the 
smallest sum probability in comparison of the test nucleic acid to a GPCR nucleic acid is less 
25 than about 1, preferably less than about 0.1, more preferably less than about 0.01, and most 
preferably less than about 0.001. 

Homology searches are performed with the program BLAST version 2.08. A collection 
of about 200 to about 350 query amino acid sequences derived from GPCRs was used to search 
the genomic DNA sequence using TBLASTN and alignments with an E-value lower than 0.01 
30 were collected from each BLAST search. The amino acid sequences have been edited to remove 
regions in the sequence that produce non-significant alignments with proteins that are not related 
to GPCRs. 
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Multiple query sequences may have a significant alignment to the same genomic region, 
although each alignment may not cover exactly the same DNA region. A procedure is used to 
determine the region of maximum common overlap between the alignments from several query 
sequences. This region is called the consensus DNA region. The procedure for determining this 

5 consensus involves the automatic parsing of the BLAST output files using the program 
. MSPcrunch to produce a tabular report- From this tabular report the start and end of each 

alignment in the genomic DNA is extracted. This information is used by a PERL script to derive 
the maximum common overlap. These regions are reported in the form of a unique sequence 
^ identifier, a start and the end position in the sequence. The sequences defined by these regions 

10 were extracted from the original genomic sequence file using the program fetchdb. 

The consensus regions are assembled into a non-redundant set by using the program 

phrap. After assembly with phrap a set of contigs and singletons were defined as candidate DNA 
regions coding for nGPCRs. These sequences were then submitted for further sequence analysis. 
Further sequence analysis involves the removal of sequences previously isolated and 

15 removal of sequences that are related to olfactory GPCRs. The transmembrane regions for the 
sequences that remained were determined using a FORTRAN computer program called 
<c tmtrest.all" (Parodi et aL 9 ComputAppLBiosci. 5:527-535(1994)). Only sequences that 
contained transmembrane regions in a pattern found in GPCRs were retained. 

nGPRCR-x cDNAs were sequenced directly using an ABI377 fluorescence-based 

20 sequencer (Perkin-Elmer/Applied Biosystems Division, PE/ABD, Foster City, CA) and the ABI 
PRISM™ Ready Dye-Deoxy Terminator kit with Taq FS™ polymerase. Each ABI cycle 
sequencing reaction contained about 0.5 \ig of plasmid DNA. Cycle-sequencing was performed 
using an initial denaturation at 98C for 1 minute, followed by 50 cycles using the following 
parameters: 98C for 30 seconds, annealing at 50C for 30 seconds, and extension at 60C for 4 

25 minutes. Temperature cycles and times were controlled by a Perkin-Elmer 9600 thermocycler. 
Extension products were purified using Centriflex™ gel filtration cartridges (Advanced Genetic 
Technologies Corp., Gaithersburg, MD). Each reaction product was loaded by pipette onto the 
column, which is then centrifuged in a swinging bucket centrifuge (Sorvall model RT6000B 
tabletop centrifuge) at 1500 x g for 4 minutes at room temperature. Column-purified samples 

30 were dried under vacuum for about 40 minutes and then dissolved in 5 pi of a DNA loading 
solution (83% deionized formamide, 8.3 mM EDTA, and 1.6 mg/ml Blue Dextran). The 
samples were then heated to 90C for three minutes and loaded into the gel sample wells for 
sequence analysis using the ABI377 sequencer. Sequence analysis was performed by importing 
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ABI377 files into the Sequencer program (Gene Codes, Ann Arbor, MI). Generally, sequence 
reads of 700 bp were obtained. Potential sequencing errors were minimized by obtaining 
sequence information from both DNA strands and by re-sequencing difficult areas using primers 
annealing at different locations until all sequencing ambiguities were removed. 

The following Table 5 contains the sequences of the polynucleotides and polypeptides of 
the invention. Start and stop codons within the polynucleotide sequence are identified by 
boldface type. The transmembrane domains within the polypeptide sequence are identified by 
underlining. 

Table 5 

The following DNA sequence nGPCR-SeqlOl 1 <SEQ ID NO. 1> was identified in H. sapiens: 

CAGAAATCATGACITTGGTT^ 
TTAGCAATTCAAGCCTGGAGGCTATC 
TTAGACKjAAAGCCAGCACTGGATT^ 
GTGGGCAATGTTACCATTCTCTTCA 

TACCTCITCCTGTCCATGCTAGCTGCCATCGACCrGGTTCT 
AAAGCCCITGCAGTGCTCXn'GGTTC 
CAGATGTTCnTCATCCATGCATTCTC 
CTGGATCGCTATGTAGCCATTTGTCACCCCT^ 

GTCATAGGGCGCATCGGAATGGTGGTGCTGGTGAGGGGATTACTACT 
CCCATTTTGTTGGGAACACrrrATCTTCT 

The following amino acid sequence <SEQ ID NO. 68> is (he predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 1 : 

QKS*LWFIJSLSSPSH**CSIAIQAW 

WMDPSLHQSMYIJPLSMIAAro^ 

VAMAIJ)RWAICHPUMSTIIJff 



The following DNA sequence nGPCR-Seql012 <SEQ ID NO. 2> was identified in H. sapiens: 

AAAAGATACTGAGAGGAAGTCAAGGACCAGAAAGAAATAACCACTAGAAAGAGCT 

GTTCTAGGTATATTTGATTCTATTTTTTO 

ACTGCCTCAATTTACTTCAGGAT^^ 

CAATGACCCTGGGATCCCHTKSGAAAC^ 

GTGGCATCCCTGGGCTGGAGCGC^^ 

ATCTGGTTTCCATOCCGGGCAACTGCACA 

TTCATGAACCTATGTATCTCTTCCTGTCCATGCTGGCT 

TTTGCACTCTCCCTACAGTCCT^ 

ATGCCTGCITTGCTCAGCTCTT1TTCATTCACT 

TACTGTCTATGGCCirTGACCGCTTTGTGGCTATCT 

TTCTCACCAACACAGTCATTGGCAGGAT 

The following amino acid sequence <SEQ ID NO. 69> is Ihe predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 2: 

KIIJtGSQGPERNNH*KEIJK 

SSSSVSATFLLSGIPGLERMHrWISIPLCFMYLVSIPGN 
LClXPTVXGI FWVGAREISHDAC FAQIJ r FIHCT 



The following DNA sequence nGPCR-Seql013 <SEQ ID NO. 3> was identified inH. sapiens: 
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GCCATTAGCACCAAGTGTTGCCTGTCCATCCTGTGGCCTACX:ATCTGGTATrACTGCAGC 

CATGCAGGATCCCTGTCAATGATCATGTGTGCTCITCTCTGGG 

AAACTCCTGGAGGGTTACTACTGTGCTGTATGTGTGCCACATTT^ 

TATGGATAGGCACATTGATTTCATGTCTTTGCTATTGTGAATAGAATTGCAATGAACATA 
CAAGTGCAGGTGTCCTTTTAGTAGAAC^^ 

GAGATTACTGAATCAAATAGTAGTTCTAAGTTATTTGGGAAATCT 

CAGTGGTTGAACTAATTTACATATCCTCCAAC 

GCCTCACCAGCATCTGTTGTTTTTTG 

ATCTCCGCCTCCCAAGTTCAAGCGATTCTCTACCTCAGCTTCCTGAG 
AGGCACCCGCCACCATGCCCGGKJTAATTTTTGTATTT^ 
TCriTGGCCAGGCTGGTCITGAACrCCTGATCTCATA 
GTGTTGGGATTACAGGCGTGAGCT 

The following amino acid sequence <SEQ ID NO. 70> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 3 : 

. MSTKCCLSILWPTIWYYCSHAG 
HVFAIVNMAMMQVQVSF**^ 
LFSAASPASVWCWRAAA*SRLTAISASQVQAn.YI^ 
WS*TPDLIIHPPRPPKVLGLQA*A 



The following DNA sequence nGPCR-Seql014 <SEQ ID NO. 4> was identified in K sapiens: 
GGAACCCAGCCAGCTCCGCCCCT 

CGACTTACTAGTCACTTrrGTGGTTATGCCCCTAGATGCCACCT 

ATGGCTGGCTGTGGACATCGCATGTCGGACA(inXjATGTrCCT 

TTCTGCAGCTTTCCrGCCTGTGGTCATTGGATTGGACCGCCAGGCAGCAG 

GCITGGATarCGTTCAGGTGTAAGGAAACTTCTGG 

GCTTGCCTTCCCCCAGGTGAGTGA 

TCCATAGCATGAGTTAAAGGGTGCGCTO 

AGCCTCTGCTTG ClTlTlTrr^ 

AAGCAATTCTCCTCCCTCAGGCTCOZGAGAAGCT 

AATTTITGTATTTTrAGTAGAGGGGAGGTITCACCAT^ 

TTGACCTCATGATCCACCTGTCTCAGCCT(XCAAAGTG^ 

The following amino acid sequence <SEQ ID NO. 71> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 4: 

EPSQIJEPSPVKR IJEraiAAADLL 

PVVIGLDRQAAVLNPLGSRSGVRKLLGAAWGLSFLLAFPQVSDm 

GH*PIJLKE*ASACITFFIPAHCNLRLPGSSNSP^ 

IS*PHDPPVSASQSAEIQA*AT 



The following DNA sequence nGPCR-Seql015 <SEQ ID NO. 5> was identified in K sapiens: 

CAAGGCTCATGCCTCTGCACTCTAGCCTGGACAACAGAGTGAGACCCATCTCTAAACACA 

TAAAAATAAAAAAAAAGAGTACATGGGAATATTGCATAGGTTATAATATAAAIX3CT 

CATTTTATATAAGGGACTTGAGCATGCATGGATATCAGGGGCCGGGGGGGTGGTGTCCTG 

GGACTAATTCCCCAAGGATACTGAGGGACAACAAACTATGGACCCCAAACCAGGTGCTCT 

GTGAATGAAGAGCTTTCXJrCTGAGATGAGGGAAGCAGGGAGAA 

GCTTTGTGGGAGAGGTGGCAAATGAGCAGGAGCTAGAACAGAATTCAAATGGGGGTTTGG 

GGAGGAAAGGAGGAAGACACAGCTCAAAAAGAGAAGTCTACA 

CACCTGATCCTGGCTGATCTCAGAAGCTAAGCAGGGTTGGGCC 

The following amino acid sequence <SEQ ID NO. 72> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 5 : - 
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OGftCT .(TIT , A WTTE *DPSLNT*K*KK3tVHGMA* VH*ML YHFI* GT* ACMDIRGRGGG VLGLIPQGY* 

GTTNYGPQTRCSVNEEI^SEMREAGKRWKLGKALWERW 

KSTABPR*MHLILADLRS*AGLG 



Hie following DNA sequence nGPCR-Seq!016 <SEQ ID NO. 6> was identified in H. sapiens: 

ctggaaaggggggaaatcactcgtgc 
aggtgctctaccacctgcagaagatcgca^ 
gcacctgttcgctgctgctgcgcttcxitgcgact 
tcaggcgccgactgcgttcxx:gagtca<^ 

TGCTCTGCIXjGCTGCCCAGCCAAGCGTTCACACT 

CCATGCCXnTGGACCGCGCnTACITCCTGGCrc 

GCCTGACGCACTGCAACAACAGCCTCAATC 

TCCGACAGGGCCTTCGAGAGCTGTGTAGCTGAGCCCAGCGGCCGGTGCCCC^ 

GCTCCCACGGCAGCGCCCCAGCGGCTGCACTCTrCCAATGAGGC^ 

TCAGTACCAAGGGCATGGGGTAAAAGTGGCTCATATC 

The following amino acid sequence <SEQ ID NO. 73> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 6: 

GKGGNHSC1JJEFPAGGPKWOVLYHL 
RSRVTCALACVLI^ 

LLYCLIJOIHFRQGLRELCS^AQRPWLRASSHGSAPAAALFQ 



The following DNA sequence nGPCR-Seq!017 <SEQ ID NO. 7> was identified in H. sapiens: 
ATCCTTCTCXJrACCCATCGITrCAGACTC 

TCTGTTGCTTTCCCTCATCAGGTAGCCGATGTTGATTTGTGCT 

GATTCCTTATGCAGTGGTGTCTGTGTGGTCAGCrTTTGGAAGG^ 

ACAGCTCrCTGTGGTGCCAACCCTACTTGCAAAATCTGCAGCGATO 

TTAC^AAGTTATTGATTACAAATrTGCCTGTTGCCAAACT 

GAAGAAGTCTCTGGAAGGCTTCAGGTAAAACTTCAGAAGCT 

TTTGTITCAAAATCCGGCAGGGTTCAAGGTA 

GCTCATCGCCTAGGAGTAGTGTAGGAAGGACrTTATTTrCTGT^ 

ATCAAGTAATCAGCTATGTAGAGGTTGTATGACATGGATAGATAGTGAGAAGTGATTC 

The following amino acid sequence <SEQ ID NO. 74> is a predicted amino acid sequence derived from the 
DNA sequence of SEQ ID NO. 7: 

SFSYPSFQTH\TLYQSS*FFSLLLSLR^ 

KSAAMYNPnYQVTOYKFACCQTGGL^^ 

LGLJKUA*E*ORKDITFCLSK^^ 



The following DNA sequence nGPCR-Seql018 <SEQ ID NO. 8> was identified in H. sapiens: 
AGGCTGAGTGATCTATGATTGTA^ 

GTCTCAAAAAGAATAATAATAATAATCATTCCATAAAAAGTATCAAATGGAGAAATAAAT 
CATCAGTGGGGTCTCGGAGGGGACX^GGGGCnxXIAGTGACAGGCAACCT 

ACAGGGTGATTCCTGTTCCAGGAAGATGAA 

GTCCCTCCGCCCTCTAACCATGGCTGT(XTGTCT 

CAATGGGCTGGTGCCGTGGGTGACTGT^ 

CITCTTCXZACCTGGCCCTrGCCGATITCATGCT 

CTATATTGTCTCCAGGCAGTXKKrrCCTTGGAGAGTGGGCCT 

TGTGTTCCTCACCTTCTCCACCAGTAACTG<XTCCT 

CATCTCTGTCCTCTACCCCGTCTGGGCCCTGAACCACCGCACTGA . 
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The following amino acid sequence <SEQ ID NO. 75> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 8: 

G*VIYDCTIALQPG*QNVTLSQKE****SFHKKYQMEK*nSGVSE 

MNASRCLSEEVGSLRPLTMAVI^ASF^ 

LSLPILVYYWSRQWLLGEWACKLYTGF^ 



The following DNA sequence nGPCR-Seql019 <SEQ ID NO. 9> was identified in H. sapiens: 

tatttggtgttgttggctagccagtgcttctcagaatgggaaatggta 

ccatgatgacccccgtcatacctatgcntccagtatatgacacttgaggagaaagaagca 

cctctgaaggctgatgcatgtcaggaagcaaatgctggtatatatgttgagatac^ 

gtagaagcacactaggtcaaggggcccctggaaaggccagtggtggctgatgtaatagta 

aatccagaggggtaaggacaacatgtgtgcaaggtcagccacagagaggttgataatgaa 

aatgatgactttatttitcttgttgatg 

ggctagaagacca<^tatgaatatgaggatataggtagttttatagagggagtact 
tggcatttgaagatcagtgcattttgctcitgtgctgtt^ 
aagacttatgttccttcx:ctagtaaagcattaaaatgac^ 
aaaattagagtcaagggcatgtcagttcatgtitgggtatacaaatatatt^ 

The following amino acid sequence <SEQ ID NO. 76> is a predicted amino acid sequence derived from the 
DNA sequence of SEQ ID NO. 9: 

*KTTSnFVTPNMN*HAIJ^ 

T TYILnTPGLIANTVAVWVLCT 

LVCFYLKYLNIYTSICTLTCTSLQR^ 



The following DNA sequence riGPCR-Seql020 <SEQ ID NO. 10> was identified in H. sapiens: 

TTTCAAATATTTGAAGAGAGGTACCATGCT 
CCCTGAGCACCCTCAAATCCTTTrAAATTATATTACT 
AACITCCTTCAGT1TTATTTAAAAAGTA 
TAATTTTATTTATTTTGAGCATAACTAC^ 

TAAGCTTCCATACCCAAGAATCAGAATGTGATTTTGTCCAAATA^ 

AGAAAAATGCCTGCCCCCGATCTCGTACCTGGTGATCCAAGATGGGAAAGATATTAAATC 
AGAAATCATCTGCACCATCCTGATACTGACTTTTATACI^ 
GTATTTTACTACCTATGTCAAAGACCGATACrGGTCAAGACTTAT^^ 
TGTAAAGAGACTGCTGAAA 

The following amino acid sequence <SEQ ID NO. 77> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 10: 

FSSLFTAHWWVISIJ)QYRSLT^ 

QAKLLFGQNHIIJLGYGSLQITFFvTSI^ 

FKRI*GCSGY*T*KRDQGGSMVPLFKYLK 



The following DNA sequence nGPCR-Seql021 <SEQ ID NO. 1 1> was identified in H. sapiens: 

TAGTGGCTGGCATAGAATAAGTGGTGAAAACTGTGGTTAAGAATATGGAT 

GAAGAGGAGGAAGAGGAGCAAGAGCACATGGGGGAGGAGGAGGAATATCACCAACAGAGA 

ATGGCACATCCTAAAGCAGGGACATGAAAGCTGTCTGCAGTCATCATAACjAAAGGAA 

GTGATAATTTAAGGAGTTTATGTAGTITGAAAG 

TITAGGTAGCATGGAGAATGTGTCTGCATC^ 

CATGTTTGACTATTGTGATGACTCTTTGGAGAGGGTCAAGTCT 

CATGATCATCTACACAGTGACTTTC^ 
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GGTAGTTGGATTC£ACATGTCCTGCACAGTCAAC^ 
CCGTGGCTGACTTCATCATCATCTrCCXACTGCITCT 
AACCOTTGGCCAGCTGCTCTGTAAACTCAATAGCACC^ 
CCAGTGTCTTCCTTCTGACCCnX^^ 

The following amino acid sequence <SEQ ID NO. 78> is a predicted amino acid sequence derived from the 
DNA sequence of SEQ ID NO. 1 1 : 

VAGffi*VVKTVVKNMDKKTRRGGRGA 
SLCSIXV^A«IYLGW*VAWRM^ 
WLAMALSFG*LDSTCTAQSTRCG WYLNLPVADFn^^ 
I^SVFLLTLIFMDH 

The following amino acid sequence <SEQ ID NO. 135> is another predicted amino acid sequence derived 
from the DNA sequence of SEQ ID NO. 1 1 : 

SGWHRJSGENCG*EYG*ENKKRRKRSK^ 
M*FESLSLNIPWIJ^GSME 
NGLvTWVVGFHMSCTVTSrrV^ 
GQCLPSDPHLHGPL 



The following DNA sequence nGPCR-Seql022 <SEQ ID NO. 12> was identified in H. sapiens: 
ACTTTATTrCTITTGTTTGCGTGGGAAACATGATGGAA 

tggtac1' i'l' i'l ' 1 aaagcattataaccaaacaccagacattactataaaatatgtattaaa 

agaaatctactttgacataggttaaaatc 

taaatagaaatattcttgatxjt^ 

aatatgtacagttctaacacrcaatccacctagctttaact 

gccaacttacx:ataagataaatag 
atggtgataaggcitccacagccaaa 

atccagccaaacacccagcggtgacaaaagcaagagatgatggtgaacggcttgcct 
actagagcaccaagtgacttgtcaacagacgttcctctggttactatrt 
tcaactca(xn*gaacctcctcccctaaagcacggggaca 
cctrgattacacagatttcctagattaataaaagcccag 

AGTTTGAAGCTACXCAGAGAGGACITTCAGTCA 

The following amino acid sequence <SEQ ID NO. 79> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO; 12: 

D*KSSLGSFKLSLFTON CWAFDS^^ 

GAL WGKPFTOSCFCHRWWG Vrt DRYLKICYLSY GKLAG 

YNALKKYHFLV*CVSFHHVSHANKRNK 



The following DNA sequence nGPCR-Seql023 <SEQ ID NO. 13> was identified in H. sapiens: 
ACAATAGGTTTGATACTITAATCACCA 

CTGTAGTAGTAGTAGAAGCGAGGACACTAAGGTGTCTCACTTGCCACXJTTG 
ACAGAGGACCCTTGAACAGATCTCITC^ 

AGGTGGTAGCAGCAAGTAGGTATTAGCCATAACCACATGGAGGAGGGAGGTGGGACCACC 

CAGCCTATGCACCACCGAGAGCCCAATGAGGGGTACATAGAAGACCAGAA 

GTGGGAGATGCAGGTGTTGAAAGCCITGAGTGCTGCCCTCCX3A 

AGCCCACAGGATGAGGATATATGAGAAGCCAATGAAGAGAGAGTCCACACCCATGACTGA 

GAGGATGATGAAGAGTCCATAAAC^ACATTGACCCTGGTGTCAGTACAGGACAGCTTCAT 

AATATCTTGGTGCAGACAGAAGGAGTGTGTGACAGTATGTGTTTGGCAGTAGGA 

The following amino acid sequence <SEQ ID NO. 80> is the predicted amin acid sequence derived from 
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the DN A sequence of SEQ ID NO. 13: 

SYCOTHTVTHSFCXJHODIMK^ 
ALKAFNTCISHLCAVLV^ 

SRVLCMFSQGGK*DTLVSSLLLIXQKMGILGSLLNAW*LKYQTYC 



The following DNA sequence nGPCR-Seql024 <SEQ ID NO. 14> was identified in H. sapiens: 

ctccctgkkk:aacggatcagagaacactagcccggcccggagtccccgcagcct 

CCTGGACGGGGTGGCGGGGGCCGTCCGGGCGCCGKjCGCTGCGGGCTCTGATTGCGGGCGC 
CTACTGGKjCCCTGTGCGCTGTAGGCCTGGTGGGCAACGGCT 

tcccagcagtggcgccgccactggctgctcaattgct^ 
gacctgcagtttgtgctaacgctgcccttttg^ 

tggcccttcgggggtgccatctgcaaggtgatgctgacgctcaccgtgctcaacatgtat 
gccagcatctrcctcctcagtgcxi]atgagcgtggcacgct 

CTGCCTCCGAGCCATCGGGGCGCATCACGGGCCAG 
ACGGCCGTCCTGGCTACGGCGCCCAC^^ 
r - AAGCACTCGTGCCTGCTGCGCITCCCCGCCGGCGGCCCCAAATGGCAGGTGCTCT 
CTGCAGAAGATCACAGTAGCCITCGTGCTGCCGCTAGCCACGCT 
CTGCTGCG 

The following amino acid sequence <SEQ ID NO. 81> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 14: 

LPGQRIRJEH*PGPESPQPAWPGRGGGGRPGAGAAGSDCGRLL^ 
RIOi mLNCFLLNLAATDLQFVLTLPFWA V^ 

MSVAR YCIVTGALPPSHRGASRAS CV CCLLWATAVLATAPTAIJATA A RVGGKHSCLLRFPAGGP 
KWQVLYHLQKJTVAFVLPLATLGTCSLLL 



The following DNA sequence nGPCR-Seql025 <SEQ ID NO. 15> was identified in H. sapiens: 

TTGACTTGCGCAATGCTAGTTCATGGAGATG^^ 

TTGTTCGAGCATTAATTAATGATAGCCTGTTTATTCTTTGT 

CATATGCAAAATTACAAAAATGTCATCAGCTAAT^ 

CTGTGCCAGACTGTCGTCGTGGGCTCTGTAGTCATrCrTCrGTACT 

ATAATITGGTGGTGGTCACCATATCT^ 

GGATAATCTTTCAGATAAGGCTCATGTAGAAGAC 

GGAATGGTCCTCTTTCTGTGGGAACATGTGCC^ 

CACAGAGATTAAACCAGAATTTGGCACCTGCTGGCATGATAAATAGTC 

CAGAGCTTACrTTTTCGACAATCCAAGACGATATGATAGTGATGATGACCT 

GGAAGTTCAAGAGAAGGAAGTITACCAAATTCGCAAAGTTTGGGCT 

CTGGGTGTGGCAGCAGCAGTTACACAGTC^^ 

TGCTCCTTTGCTCTITAC^ 

ACACCACAAAACTGACAGCATCA^ 

ATATTCAATGTGTTTAAATTCCATCTACATAAACATTCCATTATCT 
AAAATCTGGAAGTGTGGCTGTGTTTGGTAAATAAC^ 
AGTAAAATGAAGTAAAATGGAAAGTTTGGAGTAGGAGAA 
ACTTGATGGCCTCCAAAAATCCTGAC^ 

TTGTTCTGAGTCACTGCAGTCCCCAAAGTCATATGCCAATGTTCACACTGAAATACTGTAT 

TGTACACCAAACTGGAAGGCAATTTTCCTATGAAAATCAAAGCC 

GCTCTATACAGATATCrTAATAAAA^ 

AAAAATGTATCATTCrTTATAAAAATCTACTGAAAATGTGT 
TTAAGCATGATTTTAAAATAGCAACT^ 

TCX^ATrAGTrATGGCCAGCAGTGTrcrTTGGAGAGCCACAATAATTT 
ACCAGTGAAAATTGTGTGGCTAITTTGAGTAGAATTGGTCAGITGATTAl ll'l 
GAGATATATGTAGTAGTTTAAGCATGATTC^ 
GAGATTTTGGTAGAAACTTCTTGGGACTAAA 
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ACAAAATGTGTAATTCTAAATTAAAACATAAATATATTTTCAAA 

AAGCATGATATAGCTGGTCITAajrAGTGAATCAGGATTG^ 

GATACATTATTGCAGTGAACrCAAGTGCAATACTTTGT^ 

TCACATTTTTATATCTTATATATGGGAAAAGCCAAATTAAATTGAA 

GCATTAGACTAAATGAGCAAACITAAGTAAATGTACAAACTAGGT 

GTTAACAATATTGGAGTACITITAGAATrACATTAAAACT 

ATCTAAAAAAAAAAAAAAA 

The following amino acid sequence <SEQ ID NO. 82> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 15: 

LTCAMLVHGDWENQIJ£WTW 

VVGfTVVI^^ 

VPAWSVVUI^ 

GWYGTMTGCGSSSYTVTPHI^GPMTDTAPm 



The following DNA sequence nGPCR-Seql026 <SEQ ID NO. 16> was identified in H. sapiens: 
CATCCATTTCrCTAGTATTTGTCACCACGGTGTTGTTCT 

GCATGCTGAGCACCATCAGCACCGAGCACCGCCTCTCCGT(XrrGTGGCCCATCT 
GCTGCCACTGCCCCACACACCTC^ 

TGirGCAGAGCATCCTGGAGTGGATGTTCTGTAGClTCCTGriTAGTGA 

ATAATTGGTGTCAAATATTAGATTTCCTCACT 

GTTCTCTGTGGGTTCAC^CTG 

CCGCTGACCAGGCTGTATGTGACCATCCTGCTCACAGGGCrGGTCrT 
CTGCCCCTCAGCATTCAGTGATTC^ 
CCTrGTGTTGTTCGTTTAATTrCCATTITCCTO 
ATCATTTACTTCITCAT^ 

GTTCTCCAGAGGGCTCTGCAGGACATGCTTGAAGTGGAT 

The following amino acid sequence <SEQ ID NO. 83> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 1 6: 

SIS LVFVITVTFSACITGLS^ 
MFCSFIJSDVDSPNWCQIIJ) ^^ 
GLVinLFCSIJPIJSIQXFIX^ 
LQRALQDMLEVD 



The following DNA sequence nGPCR-Seql027 <SEQ ID NO. 17> was identified in H. sapiens: 

AGGCGGAGGTTOTGGTGAGCCGAGATO 
CTCCATCTCAAAAAAAAAAAAAAAAACGCTGG 
CTTGATTATATCTTAAATATGAAAATTAAAATAATAGAAAAAACri 
ATAGAGATATTATTAATCT1TTCATAGGTTTAATTAATCAGAGCTGCCT 
GTGCTTTCAGCAACCATTTTAAAGCATCA 
CTTACTGTAATGTAAATTTACGTGAATTTC 
ATAAGATGTTTTGATATAGGGGAGACITAACATTTCATTGTC 
AGAGGCITTCTAAAATAGGGAAATATTIT 
GAATTAGGTATTAATTCTCTATTTAACATAAAGTCTCCCC 

The following amino acid sequence <SEQ ID NO. 84> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 17: 

GDFMLNRELIPNSVLVHESCWCKIFPYFRKP 
♦IYITVTaMIHSTYFV^CTKMV 
TPVTPAFFX ! ITTLRWSU > ^ 
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The following DNA sequence nGPCR-Seql028 <SEQ ID NO. 18> was identified in H. sapiens: 

AAAACATCTGGCTTTTTAAGGTTACTTI^ 
TTGAGCITTAGTAACTAACCTGTTATTrCAGTTATCT 
TTTTrGTTTTTACATATAAATTATTCACATCrc 
GTACTGAAAACITCAATTTTGTTAAGATTATTGTACCAGA 

GAAAATTAAACAAAAGGTATATGCTACACATATATAAAAGAAGACTTCATTCACT 
CAAACTGATAGTTTGCTTGATTTAATCAAAGTCAAGCCT 
CAATGTCAAATTAGATACATATTAAGGCITTATTCCCTAAAA 
CAGAAATTTTAAGCITTTCTITT^ 

TAAAGGAAATCTACCTTGACAGTGTGATGGACAAGATG 

The following amino acid sequence <SEQ ID NO. 85> is Ihe predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 18: 

KTSGFLRLIJFMYIVLTS^ 

LYQMYYY*STEN*TKGICYTYIKEDFffl*RQTDSLIJ^ 
IQKF*AFLFLIJIFYILSHRAC*RKSTLW*WTR 



The following DNA sequence nGPCR-Seql029 <SEQ ID NO. 19> was identified in H. sapiens: 
TTTITCTTCTGCATCA^ 

TATCAATATATTCirTGTTTATAClTGCTATTA 

GGGCAGAGATCAACCCTGAGACACTGAGAAAGCTGCATGAAGCCAGGAACTATGT^ 
TTTTTCACTGTTATACCCCCAACCCT 

AAATATTTGTGGAAACAAAACAATGAATGAGTCTITAT^ 

ATTAACTTCAGTAAGGTAATTGTGCTCAAAGGAAGTCCCATGGCAATGATCACATTAA 

ATGAAAATCCACATGGAATATATGATGCTCAAATTGCAAGAGCTACCTGATTTTAAGCAC 

CTGTTATGTGCCAAGCCCAGTGCTAGGTGTT^ 

TGACITTTCCCATTTTGAAGATGAGAAAACTGAGCCCCCTGAGGCT 

TAGCTGTGGAGGAACTGGATCCCTTAGCCAATGC^^ 

ATACTGTGCCTTCTCCCAGATTTCTGTATGGATTACT 

CAATCAAATTAAATGAGGACATAAGAACTCAAACATTGCTCCAGCAATGAGTACAATAAA 
CAGTGTCACATATGTATATATGCATATA 

The following amino acid sequence <SEQ ID NO. 86> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 19: 

GLKHljyjjLAH^C^^ 
HKYLI^YYMSCIWRVGGITVKKTNIW 



The following DNA sequence nGPCR-Seql030 <SEQ ID NO. 20> was identified in H. sapiens: 

TACAGCTGCCTTGGTACAGTACACATTTGTTTTGTTTAATG 
AGCTTTGAATATGGGTTATGGTTTTTr^ 

TAACACATGGGATTCAAATGGCTGTATTCAGAGATAAAGCAGAGGGCCAGAAAAGCATCA 

ATCCCCCAGGACCAAGCGTAGGCCAGGAGGTCTGGATATGTGGACAGAGGAACAGAGCAG 

AAAGGGTCACAACAAAGGAGGAGAGAATCACCAAGGCTCTCnTCAGCCTGACTGTAGCAC 

TCCATAAAAGTGTCTGCAGCCTCCCCTGGGGGTGGGAGGTAATAAGGATACTGAGTCAA^ 

TTCAAGCAATCAGCAAATCCCXITAAACTAG 

GAAGGAAGAGTCAGTATTCTCCAAGGTCTCACAGCCAGAAAGCTGTGCTACCAGC^T^ 

CAGCTATGCTTCGCTTTCAGCTTC^ 

TATTATTCCTCITCTCITTCAGA 

GGAATCTTGGTTATAAGACTGTGAAAAATAAATATAGCTCAAGACACT 
CTCAAGGCTCTTGACTTATGAAGTGGCTGGGCACTAITTA 
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The following amino acid sequence <SEQ ID NO. 87> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 20: 

mV*MSAQPLHKSRALMJCQTVS^ 
IJCLKAKHSCESW*HSFLAVRPWK 
FMECTSQAEESLGDSLLLCCDPFCSWLSTYPDIJJVYA 
NIJtSCSRIJK^SfHNPYSK^ 



The following DNA sequence nGPCR-Seql031 <SEQ ID NO. 21> was identified in H. sapiens'. 

CTTTGCCAAACAATTTACAAAATATTTTTA 
AATAATAAAATAAATTAAAACAAAAAAA 

ATTATGTGTTTGATAAAAATAAAAATAAAACATATTTTGGATCACT 
AATTGAATGTCITATAAATAATTCTGC^ 
CACAATGAGTTATATTATGTTACCACT^ 
AATAGTGTTGCTCACTACAATTTA^ 

ATTTGACAATATGAATTTTTAATTTATACTAAAACAAGTT^ 

TGAAAATCATITCTGCCAACAAAAAATGAAGAAAGAGAA^ 

ACTTrATGCAACTAAGAATGGGAGGGATATGTTTTrTCATACAAT 

TTTAGITrATAuAAGAATTAAGGGCACTAAAAACTGTG 

CCTTAGTTGGTTGCCITrCTTCT 

CAGAGTTTGAGAAGCX^TTTATATGAACTTTCrATT 
TCTTAAGTAATTTTAATTATGTGTAGCACATATTT 

The following amino acid sequence <SEQ ID NO. 88> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 21 : 

FAKQFTKYFYI* SKLR* *L*IIK* IKTKKFSNYI*TS1T* LCV* *K*K*NIFWITDIFmECXINNS AIR 
KIV*CP*FSTMSYIMIJ > LK*TNTIYVSGE1VL MFLNEN 
HFCQQKMKKEKTONSKFLLYATKNGRDM^ 
QNV*SDP*HFQNRV*EAIYMNFLLVN*IJ^ 



The following DNA sequence nGPCR-Seql032 <SEQ ID NO. 22> was identified in H. sapiens: 

AAATTTGCATTGATTATATACCTTATTCAG 
TATCTAAAAAGTGTCTGATCTAATC^^ 
AAGACCAAGATGTTTGAATATGCAATGCirTCAATOT 
TAGCXTTTTTTTTCTGCAGCTCA 

ACCACAAAGAGAACCAGGTTCACCAGAATGAGGATC 
ACTCXXXjAACGTGGCTGTC^ 

AAGCCATGAGGAAAAAAACXTACATCACCAAGTACAAAGACTT 

AAAGGAACTCAAAGTTCTTGCTCrGAGTTCACCAAAGTGGA^ 

AATCTTGTCITGCAAAGTAGAACITGCACTTCT 

TTCCCCTACTTCTGTCTAGAAATAGA 

TC 

The following amino acid sequence <SEQ ID NO. 89> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 22: 

LLPCQXAQPRSRVEVTPRSIUI^^ 

IESIAYSNILVmGMPTGSSDLXIJDQTLFRYXIISIXY^ 



The following DNA sequence nGPCR-Seql033 <SEQ ID NO. 23> was identified in H, sapiens: 

TITATTATGGCAGCTACAGGACTTCAGTrCCAGATAAAAATGGCT 
AACAGCAACAACAACAAAACACAGATTATGCT^ 
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GCTTCCCCCAGAATAAGTTTCTGTCT 

TGGTAAGAGGCTAGAGGCTG(^GCTTGGTTATTTATGCATGGCACT 

CITCTTCCTTCTCCAATCTTTGTCr^ 

TAATCCTTTATITTTTAACTGGAAAATT^ 

AAAGCTCAACATACTGGGGCTTAGGAACTTTCCAGGGGAGAGAC^ 

GCACAGAGCCITCTGTGTGGCTGTGAC^ 

CXjTTAGGATGGGGCTTITrTGCT^ 

AATTTGTAAAGACCATTGTTTGTTTCCATTAAGAGAAACT 
CCATCCTAGGTACTATTTGTTA 

The following amino acid sequence <SEQ ID NO. 90> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 23: 

VSVSKTQAIJSHIJraGKRLE AAAW^ 

KCHNVLVSXKLNILGIJ^ 

YSVXICKDHCX.FPLRETVYVSKLTHPRYYLL 



The following DNA sequence nGPCR-Seql034 <SEQ ID NO. 24> was identified in H. sapiens: 

ATCAAATATTCAACACTATACAACCTATAlTCrAATTTATGAGTTAA 

AGACGTTGGTAGGAGAAAAATGATTCATTTITTAATrCTGTGC^ 

ATGATAAAAAATTTTTCACATT^^ 

ACAGTGGGAAAATATAATATAAAAATTAAGGGGAACTTCTAAA 
TATTTTGAAGATTAAAATAAAATATTGGACATCTTAGGAAGAGTAAG 
ACCTAAAGGGAGTATATGTGACAAAATGATGTAAAATAATGCTGGTITTACAAT 
TTGTAAATCTTTGAAAAATACATCACTAAA 

The following amino acid sequence <SEQ ID NO. 91> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 24: 

Cn^QRFTKJFYCKTSIILHHFVTYTPFRWFIS 



The following DNA sequence nGPCR-Seql035 <SEQ ID NO. 25> was identified in H. sapiens: 

CACTGGCACITITTGGGGTACACGGGC^ 

TACTAGTATirrTCAGTATTCACTGGCAClTr 

CACTGGCACTCTGTGGGATGTACCAACACT 

TGGTGGCACTCTGTGGGAGTGCAITGGCCCTrTCrGGGGATCACT 
CTTGCACTTTACAGGGCTCACXjGGCACT 
GGCACTCTCTGGGGTTCATIXjACACT 
GTACIXTCCAGGGTrCACTGACACITrGGGGGTA 

The following amino acid sequence <SEQ ID NO. 92> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 25 : 

HWHFLGYTGIVQGSLTL FGVYXYFSVFrGTLWGAPALXGm 

SVGVHWPFLGITDIGGAIALYRAHGHF 

FGGTLALSG 



The following DNA sequence nGPCR-Seql036 <SEQ ID NO. 26> was identified in H, sapiens: 

ccattccccttctttc^ 

ctgaaaggtttcccaatgagctgctggggggtccacccccaitgccccagtagct 
acctgctcaacactaattagctctttct 
aatitctcaagatatctgtcatttattat 
aaggaaggtaaataatatgttttgtttitgaaattgtct 
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ACTGACCTGGAACCAATATGTTTTCT 

AAGGGGTACAATATGATATTTTAGTATATGTATACCITGTGAAATTATTAAATC 

ATTAACATATCCATCATGTCACATACTTACCATTTTTTTAT^ 

CAAACTGCTCCTGACITTAGCAAAAATTTTA^ 

ATATATATTTATATAGGTATATATTATATAACTACCATATTTGATACITA^ 

The following amino acid sequence <SEQ ED NO. 93> is the predicted amino acid sequence derived from 
the DMA sequence of SEQ ID NO. 26: 

PAOHXI^JJSOSYSPIOYPLRISODICm 
CFLIPCLIFFNLRGTIXYFSIC[PCTnK^ 

YiFDCvrn 



Hie following DNA sequence nGPCR-Seql037 <SEQ ID NO. 27> was identified in H. sapiens: < 

AGGAATCTGGGGATTGTGGTTCX:AAAAAGTCTGGT1" 

GAATITGAGTTGGGGACAAGGGGATCCCX:^^ 

ATTCCTTTGGCATGGCATATTGCTACAGAGTCr 

CCCTTCAAATAACAGTGCTGACAAATTCCTAAGCAGCCGTCAAATTACATG 

TGGTTGGATAAAAAGTGATGCTAGCACAAAGGTGATTGATTGAGGATTA TGACA GTCAGA 

CAGATGACACAGTGAATATTGGAAGTATTAATAGCAAGCT TATTC CT 

TAGGCAAAAGAAGTAACATGTCAAAAACACXDACAGAATATTTTTATTA 

AAACGTTCTTAAGCTTATAATGTAGTC^ 

TITGTTTTAAAGCAACGACroGTGTTGATTCTCAGTCAA 

TAAAACTATTITACGGTAGGAATAATAGCTAC^ 

TTTAAATATATTAGCTAATTTAAGCCTA^ 

CCAGTTTATATACAACTGCAA 

Hie following amino acid sequence <SEQ ID NO. 94> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 27: 

AVVYKLGTXVPT*QGOT*A*^^ 

I^LTYKWIJHYKLKNVIPPPnK^ 
FYPTRSRSCmTAA*EFVSTVl*RVLERHWHYNQTL* 

VWFQKKPDFLEPQSPDS 



The following DNA sequence nGPCR-Seql038 <SEQ ID NO. 28> was identified in H. sapiens: 

CAGCTGTCAATTATATAGTCAGGGGAATCATAGACT 
AATGATCCTCTAACAAGCTCATTITCATACrGATAAAATG 

ATGCTGGGTTGAATGGGTAGGTGATAGGTACCTCCAATGTGGACTGTTAGGCCAAGAATG 

TTACATTATGAAGGGCATITrAAATTAGGATGTGAAGCAAATGCTTGAAGT^ 

CATATATTCTAGTACCCAAAG^ 

TCAGCCAATATATGGCAGATAATATTAATGTATAGCnTCAGAATATTGGAACTAAAGTAG 

ATTCATAATTTGCAGGATAAACAGGT^ 

AAAAACAAAAGAAGCGTAAGTACTTAACGTTTATTGTGTC 

CTGAACATATGGTAGGTTACATAGATGGTATATTATGCATATGGTATATATATAACATAC 

ATATTTACrTATGGACACATATTTGCCTAAATTGCATTAAGTT 

AATAATTrTCCTCCTTTTCTGTATTGATACAGCATCT 

TGAAGTGAATATTTTGCAGATGTCTACAGTTC 

TGTGTGGCGTA 

The following amino acid sequence <SEQ ID NO. 95> is the predicted amino acid sequence derived from 
me DNA sequence of SEQ ID NO. 28: 

TPHTVTDVRETVINCRHLQNIH^ 
MHNIPSM*PTICSESATDFCPTINVKY^ 
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YWIJRAL* GSFMATVWSLGTRIY^ 
HTfIFISMKMSLLEDHF*SLYKY*KSMIPLTI*LTA 



The following DNA sequence nGPCR-Seql039 <SEQ ID NO. 29> was identified in H. sapiens'. 

CITTTTACAGTGGGTGGCAGGGCTATGGAGGGAAAACAGCAATGGTTCT 
AACTTGATTCCATTAAATTCACCC 

TTACAAAGGGAAAAACAGCTATGGCGTCTCTGAAAAGCACAACGTGCTAGGACT 

ACTTTAAAACCACACATAAATITCTGAGAGATTTTT^ 

TATAAACCACATCCTAAAATTGTCTGCAGTGCAAATGGATTATG 

CAGCATAGGTTGAGAAGCTGTTACITAATAGCTTCAT^ 

GGGTCTCATCACTTTTGCACCCACGTTTTGCCTGTTGGTT^ 

TTTGACGAACTCACTGTGGCTCAGGGTCCCTrACGCAGCCT 

ATTGAAGACCTGCCTCTGGTGTC^ 

TCITCCGCCTCAGTGTATGGCTTCCTACACCrGGGTAATTAACATT 

GAGGTCCTTTCATCACTATTGCCACTAGTCCTTCCGACTTCCT 

TTATTGGAACCCAAGAACGAGTAAACATAGCATTITCAAACATCCCGCCCCCTT 

The following amino acid sequence <SEQ ID NO. 96> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 29: 

FLQWVAGLWRENSNGSGTYLT*F^ 
SERFLP*GTIHLTINHILKLSAV 
HCQEHLTNSLWLRVPYAACWGNQWVLK^ 
RRSFHHYCH* SFRLP WCFFLYWNPRTSKHSIFKHPAP 



The following DNA sequence nGPCR-Seql040 <SEQ ID NO. 30> was identified in H. sapiens: 
CTGTAATGCATACATAGTTCTITTAA 

AAAGAATGGGAAATAGATGACTAGACACTTCAGAGATGATCAACCCAAAATGGTAAACAT 

TCCACATGAAAAACATTlTAAATITACTAAGTCAAGGAAATCACAATrAA 

AGCTATCATATTAGTCTGTTCCAATATAAAATAGTAACACATTTA^ 

TAGGGGTCTTTTGTATTTTAACACCCTGATGAAAAAGTGTGAAGATTTGGATC 

TAAGAGTGTATATACAAAGATATTTATTGCA 

AATAAAGTGACTATCATTCTAAGGTAACTGTATAAAATAAAATrAAGGGGTGAAAAGAGT 

TCAGATACAAAGAGACTTGAAT1T1T1TATAATTGCT 

AACACCTITAATTCnTAAATTAATCTG^ 

TTCTCTAAAATGTATrTATGAAACCAACITGATTGCATAT^ 

TATCTGATAAGAGATGTCXXICAGGGCrTITrAATAACGTATACCT^ 

The following amino acid sequence <SEQ ID NO. 97> is fee predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 30: 

* 

FYHOI^XNDSHFIFSSW 
TNMIALNHFNCDFIJDLVN^ 



The following DNA sequence nGPCR-Seql04 1 <SEQ ID NO. 31> was identified in /f. sapiens: 

TTGGAGAAGTGAGGTGAACTAATGTTTAGCrrTACTATAGGACACAGATGG ACACA TATAG 

AAGTATITACAGATGTGAGTATATACATGGAAlTAGTATACACACATA'lUTCi 

GTCAGTTGTCAGAGCCTAGAAGCAACAACAGTCCAGTGGCAATGGGCAGACITG^ 

AGATCTTGATTTCTAATACCATTCTCCAATAAAAGGAACCAGGGTTACTA 

CTAATTCTAGGACTGGAGTAGGAAATATACAAGATGAACTGGGAG^ 

GGAAATAAGAAAGTTCTCAAAGAAAACCAATAAACAAACACCATACATGGAATGATGGTG 

GTATGTCAAAAAGACCCAAGAGCTGACTGAAAGAGCTTTAAATGGCCAAAGCT 

TITTAGCAACAAAATATGGTAGTATTCAATrAAAATGCAAA 
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TAGTXXACACTGATAAAAAATGATTAAATAAA 

GTGiAAGAATITCAAATAATTrATGTA 

TCTGCTT 

The following amino acid sequence <SEQ ID NO. 98> is the predicted amino acid sequence derived from 
Hie DNA sequence of SEQ ID NO. 31: 

SREIJCSVFIJlAEYIJiK^ 
I^VSSWVl^TYHHHSMYGVC^ 



The following DNA sequence nGPCR-Seql042 <SEQ ID NO. 32> was identified in H. sapiens: 

CAGGCAGGGGCAGGGGAAAGGTACAGCTGTGGAGGAAGTGACCA^ 

GGTGCAGGAACACGTGCAAATTCCACAGCCACTGGGATGCTAGCACAAATAAGTGTGAGA 

AACACACTCCCGGCTGGGGTGTGAGTGCCnXlAGAACCACAA 

GCATTCATGTATCCCTATTGCATTCAAGCT 

TGCCCAATTTAAACCAATGTACTGGAAATGTCA 

GCAGCCCAAACCTCTCCAGGCTCCTCAAGGAAATATCTGGCT 

ACTGAAAATCCCAGATGCTCCACATATAGAGAGATTAACAGAT 

CTATGAACATGCAATTACCCTACAAATTCATAGTATTAGTrCTrGGT^ 

(nTCTTTTACCCAGTTGAAAAGCATCTCTGGAAGTCAGAAGTA 

CTCCATTTCATCTCTGCC^ 

AGCTCCAGGTCAA 

The following amino acid sequence <SEQ ID NO. 99> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 32: 

LTWS*KISQRDFFFFFIWGQR*NGGKT^ 
WWSIC*SLYMWSIWDFQ*LKESLEPDISI^ 
YWQLECNTRDT*MQAGRRYVCGSQALTPQPGVCFSHLF 
CTFPLPLP 



The following DNA sequence nGPCR-Seql043 <SEQ ID NO. 33> was identified in H. sapiens: 
TCATAGGAGGCTGGTGAGAAGGTAAATTGCCTTTGG 

tatttgtcaaaatttaaaatgcatatatattitgact 

tgtcccatagaaatgaaagcacaaggtatatttaggacagcattattt^ 

agaaAacaagtagaaacagtatgattgccx:^^ 

ACATATTGCAATATAAAGTGTTACACAGTTGTTAGAAAGAGITATIXj 

agcaagatttaaaaatatgtgtatgttcaaattt^ 

atgtgtatacitatattcatatatacat^^ 

ttitttatgaatacaagcataaaaatatgaaagtatatacaot 

aacttttgtgtctatgaggaaagaatatagattgagagggaggtat^ 

gctaaaccaaaatacaatactgc^ 

ggaatttatgtaaaattatatgcaag^ 

ttacaaacagaacaagaaaag 

The following amino acid sequence <SEQ ID NO. 100> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 33: 

IJ ^FCLXFFSSKnriHTO 

I XYILSYFYACTHKKTTIHIV^ 

LYLAICCNlJ^SProGQSYCFYXFSFVPIK 



The following DNA sequence nGPCR-Seql044 <SEQ ID NO. 34> was identified in H. sapiens: 
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GTTCAAAACCTTCTCAO^^ 

CCATCCATCTAGGGACAATGCTGTCAATTTCAGAG 
rcAGTGATCAGCAGAGAAAGAGTGTTAGAAAA 

ACGTGGATAAGTGGAATGGAATTTGGATGGAGTTCTGGGTTAGACAGCAGGTAAGTTGTG 
CCTAAGTGCTGTTGAGCAAAGTGT3TGCATAGGAGGTATAGCTGTGTTTTCCT 
AGTTTTCCAAGGCTCCACCATATCITCCACCCCTCACACCAGCAGACTGCT 
AACCATTTTTTCTACCAAGTCCTTACATGK3CCT 

GCAACCACTGCCACAGGAAGGTAGCAACCCTCCTCAACTAAAACAAAGAA 
GAAATAGTAAAGTGAAGTGCAGGGAGCAACTGGCAAGGGGCCTTAGGTTATAAGTTGAAT 
CATGTAACTATAGGCCAACGTAAATGTAGGCTAGGACCTCTGGATGGTGAGATAACGAAA 
GGGACCAATCTCAGAAACACTGGGATACAAGA 

The following amino acid sequence <S£Q ID NO. 101> is die predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 34: 

SCIPVE^RLWFVISPSRGPSLH^ 

VAKVIJ 7 *ESO > GHVRTW*KKWFYIUlAVCWCT 

TYIXSNPEIJHPNSIPI^^ 

T*RFKVRRF 



The following DNA sequence nGPCR-Seq!045 <SEQ ID NO. 35> was identified in H. sapiens: 

CCCCCAGAGCGCCGCAGACTCGGGCCTGGAGCATCCTCT 

CCCGCAGTAGGAGGGGTCCCAGGAATTGAAGCTCCACGGGAAATTTCCT 

TGGAGTCTCGGCGGCTCCTCCGAACACAGCAATCGGTGAGTGAGTGGGACTGAGAGGCCC 

ACGAGGAGTCCGAAGGCCAAAGCGTACACGATAGAGAGGAATAGTACGTAGGAGCTGGAG 

CAGTCCACCAGGCAGCCCCAGGGCGTGCGCACGAAGGCGCCCCAGCCGCACAGCGGGAGC 

GCCGAGAGCAGCAGACTGGCTGCCCACACGGTCAGCACCACGCCGAGCACCTGGCCCGAT 

CTTCTGGAGGCTGTCTGGCTCCC^^ 

AGGAGAGTCGCCITCAAGTTGCTAGAGAGGCCCTrGGC^ 

GTGCACAGAAATTGGAAGTAACCGGGGACCTCGTTTGGCCACTGCAAAAACATGAAGATG 
GTCACCGACAGGACGCTCATGAGATCATCCAGAGACCAGGAAGCCACAAGCATGGACACA 
ACAGTTCTGTTCTGCATITTCAGCAGGGAAATTAGTGAA 
GCAAAAGTCATGAGACATGTCAAGCAAAAAAGATAGAT^ 

The following amino acid sequence <SEQ ID NO. 102> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 35: 

WYlJ^CnJTCLMTFAJiLV 
GYFQFLCTTSALMYIXXjGLSS^ 

LI^AIJPLCGWGAFV RTPWGCLVDCSSS YVLFLSIVYAIAFGI^ 
YQEISRGASEPGTPPTAGRWSLSPEDAPGPSLRRSG 



The following DNA sequence nGPCR-Seql046 <SEQ ID NO., 36> was identified in H. sapiens: 

GAAGAGGCAAAATGAAATGGCCACTTATATGGTATATGG 
TTGAGTTACAGGACTCAGCTGGCTATTTCT 

TGATGGTAATTTTGGAGTAACAAATACAATATTTGATGAAAGCAAATTTAT^ 
GACAAACTACAAGATACTITAAGCTGCAAAG^ 

CAGAGTTTGCGTCCAGCTGCAAAGTTCAAAGGAAGAGGCCATATAAGACGATTCT 

CTGACACCAACTGCCAGTTCAGGGGITTCCCCTGAACACACTCAGITTCAAG 

AGAAAGACTCACAGAACTCATTGAATGC^ 

TAGAAATTAGGACCAATTGGAGAGACATATCATATAAGGTGGAATCTAGGAGATTTT^ 

TATTAAGTTTCCATTGTCrTCAGGACATACTACCTGTAATTGTTGTA 

GTAGTACTACCAAGCTGGGGAGCTCACCTGATC 

AAGACAAATGAAAGGATGGGATAAGATGACCTTC^^ 

AAACTAAACCTAAAGCAAGCAG 
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The following amino acid sequence <SEQ ID NO. 103> is the predicted amino acid sequence derived from 
the DMA sequence of SEQ ID NO. 36: 

IXALGLVFYSFQC1JNVEGHU 
IQNLLDSTLYDMSLQLVIJSTLSLL^^ 
LFL*TLQIJ)ANSAQFGPE^ 
CNSTETSDPYTIYHISGHFILPL 



The following DNA sequence nGPCR-Seql 047 <SEQ ID NO. 37> was identified in H. sapiens: 
GGCCXXXTTCXTTCTACACre 

gccgccatgccctctggctgtgatgccaaagtgcagggcaggtaggcatcgtggatgacc 
tgtcggacagtggoxggaaagtcitgctc^ 

gtgtggagcatggccaccatattggccacatccaaggccaggtggacx:ctxx:agtc<^ 

tggacaggggccacgtacatgtggtagagc^^ 

gtgaacagtgtggtgatgcccaggaggatggctgt^^ 

ccactcx:ggccccrcctccgtagccggtggatgatggcc« 

ccacaagggatgaaatagacagtgagacagtgagcccacttgaggacctcgtccagtgtt 
ctgggtgagtcggtgtctctccacatgtccagccaccagtagaaggggatgccggtcaa 

The following amino acid sequence <SEQ ID NO. 104> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 37: 

LTGIPFYWWLDMWRDTO 

GKSTAILLGITTLFITXWAPR^^ 

WSKTFEATVRQVIHDAYLPCTIA^QPEGMAA 



The following DNA sequence nGPCR-Seql 048 <SEQ ID NO. 38> was identified in H. sapiens: 

ATACGTTGGGAATTATTCTACACATACAGTAT^ 

TTCATACACCACCAGTTTGTTTTCrGCTAGAAGACACAC^ 

TGGAGATGAAGGCTTCTCTCCTTTCACCCAGTACCrc 

AGTCTGCTTTAGCITCITGTTTCX^CCAAATCAGGATGAAT 

GAATCTAATAGCTTTGCAGAACATGAAGACAGGT^ 

AACTGATATCATTATGGACAGAAAGTAAACGGCACATAACAAGAGGAAAAAGATC 
TTGCAAAGCTTTTATGTGGACCITGGTC 

CATCTTCTTGAGATGTTTACACAGAGAACAGATTAACAGCAAA 

AGTGAAGGGCACTAAGTTTCXjrAGCGTGGTTACAG TC 

CCTCAATTTGATCTTCCAAGTCATGT 

CATGTTTATCACAAAAAGTTGACAAGCCAAAAATAGTAAAGGCCCCAACAGCATCACCAG 
AATGACACTCTTAACTCTCCTC 

The following amino acid sequence <SEQ ID NO. 105> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 38: 

RRVKSV ILVMLLGPIX 
TLTLLCTIXLICSLCKHLKK^ 
NKPVinVfFCKAIRFSYPSIHPFIIJW 
KLVVYETFYISYWFFYTVCVE 



The following DNA sequence nGPCR-Seql 049 <SEQ ID NO. 39> was identified in H. sapiens: 

TTTATTTCAAGCTCTAAACTTATTI^ 

TGAATGTCTAAAAGAATTGGCITAAATI^ 

ATTTTCTAGCTATGTCTGAATGTATGATTGGCATTCCAAATCT 
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TTATTTTTAAAAACATTAGAAT^ 
AACTTACTTTCITGATTGTCTCAAGCITI^ 

GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGGTTTTGTCTAAACTGGG 

CAGAGCTGGGGAAAAATACCCTGTGACGGCCCCTAAAAGAATAAGTGGGTTTGCA 

AAGGCTCITACACAACrCTGAATCAAAGAGCCACAGAAGCTTGTT 

TGACTTGTCACACTGTGAACAGAGGAAAGCX^AC^ 

CAAAAACTACCCA 

The following amino acid sequence <SEQ ID NO. 106> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 39: 

G*FLAQERHHFLWAFL(^QCDKSENFCLNKLLWLFD 

PSLDKTTHTHTHTHTHTHMHT^ 

CQSYIQT*LENC*ANVSN*IAKI* 



The following DNA sequence nGPCR-Seql050 <SEQ ID NO. 40> was identified in H. sapiens: 

TTGGCTGGGGGCCGGGGAGAGCATGGGTGGGGGTGCT^ 
CTTCrn^GCTCCTCAATGCCAGGGCAGAGAGTGTGCCCCTGTACA 

GGCAAGGCTCCGTCCATGCAGGTGCC^^ 

CTCAGGGTTGGAAGGGACTTTGGAAGAGGCCITCC(X:CTC 

TATCCATGCCAAATGCTCATCTGGATTCTGCTTGATCACTCCCAGTGACT 

TTCITCCCCAGGCAGCCCATCTCTGCrGACTGHCT 

GCAACCTGGACAATTCCX^CACCCCCTATCCCATCTGCATGAAAA 

TGCCAAAAACACAGCACCCTAAGATAGTrACAGCTCATGCTTACAGAATACCT 

CAGGCACTGTACTAAGTGCTTTACGTATCTrCACTCT 

The following amino acid sequence <SEQ ID NO. 107> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 40: 

GWGPGRAWVGVLVCLVYNTSSCSSMPGQ 
GLWKRPSPSSLTCSAISMPNAHUDSA*SI^\rrGSSLLPQAAHLC 



The following DNA sequence nGPCR-Seql051 <SEQ ID NO. 41> was identified in H. sapiens: 

TCATAATCATGAGACTCITCIXXn^GGAG 

GTGAACTGCTCCTGGGACACGITCT^ 

CTCCGCATGCCATCATACAGCCTGGTGA(XATCrCT 

TTCTGCCGGGGACAAGCAGAAAAATATGGTTAGACAGTC 

AGGAGTTATTATTITAGGCAGATAGAGAGGAAAAGGG 

TAAAGCATCTCTGAAAAAGTTTCTC^ 

TTGATATGCAAATGCCGGCCATTAGAAACTGGGTCCACCCACCAAGGTGATTCC^ 

TTrCTTGCamTCCCCACATGTTCCrGGCAACATGGCCG^ 

TATAGAACATCCATGGTGCCCTX3CATITACrrT^ 

TTrTTCATGGGCTACGTGAATOACATACCTGGTCAAACCAATCC^ 

CAGACATCGCCTCCTCCAGCXITC 

ACCTCriCTTTTGGCTiTGGAGCT 

The following amino acid sequence <SEQ ID NO. 108> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO, 41: 

DSSPRSFLSTGGTWDAVNCSWDTFSIXjPFAITVRSTLRMPSYS 
*TVHKXNLVTRSYYFRQIERKRGPWEVFVF 



The following DNA sequence nGPCR-Seql052 <SEQ ID NO. 42> was identifi d in H. sapiens: 
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CTCTCTGCAATGACACATGGGACTTATAGT 

AAAGTCTTAAATGATCAGCATATTTATTTATTTATrrAT^ 

AAGTATATGCACATGATTAAGAAACAAAAATTTCTGAAAGGT CCAA T 

TGAATCCTATCCTACTCA(XXX)ATTCTTCCCAGACACATT^ 

TTGTTATTTACTTCCATATTATTAAAAAGTATACGAAATGITC^ 

AGTTTTAGATCATATTTATTTTCTGCCATGATATATGGGTTTATAC^ 

TTTATGGTCTCAGTATTGTTATAGCACX^ATCATGTTCTTCGG 

TAlUm 1 ACAATTTATTCrGTITT^^ I'l 1 1 1 1 1 AGAA 

ATTGGCACTCC 

The following amino acid sequence <SEQ ID NO. 109> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 42: 



uj^vryrHmacYTKC^ 

SLESVFFFFFRNWHS 



The following DNA sequence nGPCR-Seql053 <SEQ ID NO. 43> was identified in 77. sapiens: 

CATGTGGTAATACATGCTAGAATTCCACT 
CTTACITGTrTGAGTGTGGAATTAAT^ 
CCAATTATAGAATCAGCTTCTTTTTATTTTAATC 
TGAAAATGAGTTGTTGCTAAACTAA^ 

ATTGATAATGAAAGACCTTGAGCTGTCAGCTAATTTTCATGACATTGTGT^ 

TTCCTAAAGTCTGTGGGATGTT^ 

ATTTCTGTrGGTCATAATATTGGG^ 

CATGATTrCTCTCTATCTGCATrATAATTTATGTATT 

GCTGGTATGTATACGTCTTCTCT^ 
GAAITACCnriTTCTGGGTTAATAGCITTACAACT 
TTAGCACTGTITGATGCGTTrTCXIICAACATCGTAAGGCTC 
TTITCAGTGTATGGAAGCACCAGGTAGCAATCCAGTTITAATTIT 

The following amino acid sequence <SEQ ID NO. 1 10> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 43: 

FLLVIILGMYP W ADIGHLR SMISLYLHYNLCIVTV CGLHLL VCI RIXEDMFCI^SVLQ VAKNYLFWV 
NSFTTGLYSPCUa>XHCLM^^ 



The following DNA sequence nGPCR-Seql054 <SEQ ID NO. 44> was identified in 77. sapiens'. 
CAACAATACCTCTGTATCCTGTACT 

GTGGCTCX5AGGAAGGGCAATCCAAACTGCACTGTGTTCA 
GCTGTATAGGAAACCCAGCTAGATTT^ 

ACGGGACTGITGTGAGGCATAGACGTTGAACTrGCATCAGACTCrCT 
TAGATGGCTCnXjCAACCAGCACTTG 
GTGAGCGACTAAACCTCATGGTCTX^^ 
GAGGAATCTTCAAACrCTTTATrGGCrTCT 
TCirTGAAATGGATTGGAAGAAGAAATAATTTGOT 
CTGGTGGAAATGTCTGCAGTTATXJTGGGGGTGGAIXjm 
CTCCITGGGAAACTGTCTCrGAACACAAAACATCT 
GACTAACTGCATGTGAATTTCAGAGCCCCAGTTTGTA 

The following amino acid sequence <SEQ ID NO. 1 1 1> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 44: 

RVTAGGERLNLMVSWDSSIHAACANR^ 
GGNVCSYLGVDLCHGRPIAuSPWETVSEHKTSPVL 



81 



WO 01/83553 PCT7US01/14050 



The following DNA sequence nGPCR-Seql055 <SEQ ID NO. 45> was identified in if. sapiens: 
GCCCCTCCTTCGGGGCGGC^ 

GTGGCIXjCCAGAGCCCACAGCACTCTCCTTCCGCCTTGGGTTCT 
CTCTGAGGACAGGGATTTATGGAT^ 

TTCCTACCACCTCCAAAGTCACCirTAGGCAGGGCAGGCAGGG 

TGTGTCTGGTTTGGTGTCGGCTGGTGTCCAGCCCCAGGCTCCAAGTCTGGGTCC^ 

CTCCCTTCCTCnTCCCrGCCACCTCCCrGGGTCCCTGGTCAGCTCC 

TGGGAGAAGTCCTAGGTGCCTTGTGGCAGCCTTCACTGGTGTCAGTTACTCCT 

CGGCGCTCACGTGGCCCCGGCCACCCITAGATGAGGAAGGACGCrAACCTGGCAG^ 

The following amino acid sequence <SEQ ID NO. 1 12> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 45 : 

WPLRTGIYGSSIWDQGNLIFLPTTSK 
LFPATSLGPWSAPIAPGIXjEVLGA^ 



The following DNA sequence nGPCR-Seql056 <SEQ ID NO. 46> was identified in H. sapiens-. 

TCTCAGCTGTTGCTTACTGCTTAAGATAAATCATCACACTAATGTC 
GTTGCTATCACTTGATACATCATGCCTC 

AAGCAGAAAAAAAAAAACACATITTGAAGAGAAAATCAAGT^ 

TAACACAGAAGTTTTAGAATAAGATTTTAATGTAACAGATTTCGATC 

AAAATTACTATGATAAAAATGTTAAGATTCTGGTTGAAAAAATAGACA 

AGATTTAGCAAAGAGGTGGAAATTATGTGAAAGAATCAAAAGGATATGTTAAATATCACA 

AACACTGTGATAGAATTAAAAAATTGCTCTGAGGGGCTGATCAGTA 

TAGTAAAGAATCAATGAGTTTTAAGATGGCTCAAAAAAAATCAGAAG 

AGAAAAATGAATGAACAAACAAGCAAACAGACAAAAAGACAGAATAGAACCAAGAATATG 
GAAATATTTCAAAAACTGGAATGCATGTTTGATTAGAATAGTAAGACAGAAG 
GAAGTAACAATGGCCAAGAATITTCCAGAATTAAT^ 
AATATCAGAGAACATCAAGCAGGATAAATACCCCACATTTATAT 

The following amino acid sequence <SEQ ID NO. 1 13> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 46: 

YSWICV TLATIXLILENSWPL^ 
LSHLKTH 



Hie following DNA sequence nGPCR-Seql057 <SEQ ID NO. 47> was identified mH. sapiens: 
GCTGCCTTGCXrCATGGAAATCTTGGTAATTGATAACnT 

AGGGAGGACACGCCAGGTGGCCCTGGCAGGGCTGGGCTAGCTCTTCCTTGCT 

CACTCATTGATGCGTTAATATAGCO^AGGTACAAGGACT 

CCGGAGCCTGGGAGCTCAGCCACTAGAT^ 

TGCCTCCCTCCTCCCCTCAGAAAGTAAGGTGGCTCCCAGGAGCTGT^ 

CAAGATATATGGCCCTTTCX^ACGTGGGGGCTGCTGTCTTCT 

TCAATGTTTAGCTATTCAGCCCTCCAGGCAAAAAAACAAAACAAGCACAAACC 

GATGTGTAG 

The following amino acid sequence <SEQ ID NO. 1 14> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 47: 

RVKRRQQPPRGKGfflSWSSLPNSSWEPPYF 

LWGLY*R1NECSQQQGRASPAIJ > GPPGVSSLPWLQEKEKLSITKISMGKA 
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The following DNA sequence nGPCR-Seql058 <SEQ ID NO. 48> was identified in H. sapiens: 

CAGGTTTTTGGGTGGGTGATTTTCCCTrGTCTGTC 
CCAGCTTGTTTGTAATAAACC^ 

CCCATTATACCAAGCAGGGTAGGGAGCAAAGAAGAAAAGCTACAAAACT 
AACACAAGAAGGGAAAGGAAATGTGTGTGTGTGTGT 
ACACAATTCCCTGCTCACTTGTGTGGCCTCTr 
TATGCCTCTAATCTGTTTCTTCTCTC^ 

TTITGGAGATGGAGAGAAGTGAGGAAACTGGAAGTTATACTGTGTGTCT 
CACAGTTGAAATAATAATGGCTAATATTCAGGAGACAGTTATGATGTTC 
CAGAAACTITCCAGAGAATATGGTATGTTrc 

AGCATAAGATGTGAGGAGGGCAGAAGAAAGACXKirrGGGTGCCAGTGTGAG 

The following amino acid sequence <SEQ ID NO. 1 15> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 48: 

RHRKRKRGSDFGRGHTSEQGIW 
GU^YSGIWFITNKLESFVDKDGWTDKGKSPTQCT 



The foDowing DNA sequence nGPCR-Seql059 <SEQ ID NO. 49> was identified in H. sapiens: 

GCGATTTGGCAGTAGGTTGTACCAGTTAGTACAAATCATCATCTITCT 

ATGTCGGCAGACCGCGGCCAGGATGCGGGATCX^CAGGGCGCCAGGCGCTCCCATCTGCTC 

TGCTGAACAATGTGTGGTCCACCCTTTATCCAAGCTGCAGAGGGGAAGGGCAGATG 

CACCITGCCrTCTAAGTGACITCAGCAAAAGCACATCT 

CCCCAGCACTATTCACATTTTrAGCrGGATCGCTTTT 

GTGGTGGGTTGTTTAGCCGCACCCCTAGCTrCTACCCACrAGAT 

CCAGATATGACCATCAAAAAATGTCTCTGAACATTGCCAAATGTCCCT 

CACAATCACCCCCTGTTGAGAACCACITAGAAAGAAGTTT^ 

ATGCATTTAAACAGTGTrCGGTGTrcrCGCATTAGCCITTCC 

ACTGAATGTCACCTTCTCCACGAGACTTCX^ 

TTITCATTACTTATCATGTT^ 

GTTCX^AGGCACAGAGTAAATGTTCAAAAACATTTGTTGGCCA 
TA 

The following amino acid sequence <SEQ ID NO. 1 16> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 49: 

RFGSRLYQLVQIHFIJFL^ 
QQKfflCPPGQVU^PSTIHn^SWIAFRRRRI^C^ 



The following DNA sequence nGPCR-Seql060 <SEQ ID NO. 50> was identified in H. sapiens: 
AAGCACACTTTACTCTCTCCCACT^ 

TAGTATTTGAAGATGCTGAAAAGTCATTAGTAGCAGACAG^ 

TTTGAAGTACCACTGAACCAGCAGTGA 

GACTGAATTCAACACATTCAAAAGCCCAGTAGTC 

TCCAGGAAAAGCCTCTCAAAGGGTGGGAAAAAGAACT(XTAATACTCAGAGAGAGTG 
AAAATCCCCCATTTTTTCCACI^^ 

ATCCTGTCGTGATGGCAGTGAAAGCAGCAGC^GCTGCAGCACCAGTAGCAACGGGAATCA 
TCAGAAGTCAAAATTCTGAAAAAGGGAGACTTTCCTCT 
AAGAGGATGAGACCAATTCTCACTCTGTCTTTTTCT 
TATGCAAGTATACATCAGAAAGGGGTAACTOTTCTAAGTTTCT 

The following amin acid sequence <SEQ ID NO. 1 17> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 50: 
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EAFPGSFSVCITILTTGLIJSr^ 
HTFFPSLKAAFSGRE 



The following DNA sequence nGPCR-Seql061 <SEQ ID NO. 51> was identified in H. sapiens: 

AACTTTTGGTTCTGGAAAAAATTTTG 

TCITTCCAGAACTCCTACTATTTGG 

ATCTITGATACTGTGGCnTrATGCITrGTI^ 

CAAGCAGTAATGGTAAATGCATATGTCCAGTCCTCTGCATTTAACTGGAATCCTCT 

TCmTCAGATACTTTACTGCAG 

GAGATGAGCACCAGGCTTTITITTTTTTTTCT 

TCTITAGGATATTTACACTAAGTAGAAACAAAGGCAAGTAAATGAAAGTAGAGCAGGACC 

AGGTGCAAGCCCCITGGGCACATTATCCACCTTCGCTGTTGCT^ 

AGATGAAGGCCAATAATACCCACITITrATAGCTCAAGCT^ 

GGCATGTAGATGAAGA 

The following amino acid sequence <SEQ ID NO. 1 18> is the predicted amino acid sequence derived from 
me DNA sequence of SEQ ID NO. 51: 

CAQGACIWSCSTFIYLPLFLI^ 
RSEDSSXMQRTGHMHLPLLLEIM 



The following DNA sequence nGPCR-Seql062 <SEQ ID NO. 52> was identified in H. sapiens: 

TTGTGGTTGGTGATrCAGGGGATCrTCATTTTTGCT 
GACTACITACTAACATACAGTGACAATCCCCAAACGGTGTTTCCT 

TGGATGGTTTCCAGTGGTAAGTAAGGGCAAGTATACAGGGCCTGGAACCTGGGTTGAGCA 

TTTTGTTITrCKn?ATTTCCrAATGG 

TITTTITrCTGAGACAGAGTTITCACAACCC^ 

CTCITATTCACAGGCTAGTC^^ 

CAAAGAAATAGGGTCTTCTCATTITGAGCXZTACTGTTGGTT^ 

ATTCTCGTCTCCTGACACKK^ATGCCAGATITCCT 

AAGCCAAGAATATGGAGATTAAAGTAAAGGACTACATCT 

GTAGTGAAGCCAAGGCCACCAGCCAGTCCTCTGAGCGAAAGAACGAGGGCAGCTGTGGCC 
CTGCTCGGATTGAGTATGCTTGACAGGC 

The following amino acid sequence <SEQ ID NO. 1 19> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 52 : 

FRGSSFLIJFFSRMALTI^ 

♦NVSSGSSFFFreETEFSQPNILWEHIPGGSSYSQASQVVlFIRKN 



The following DNA sequence nGPCR-Seql063 <SEQ ID NO. 53> was identified in H. sapiens: 

ATTCTGCCTAACACACACATCATTACTAT^ 
TTGGATTACCCAGAACCATGCGTAG^ 

AAAATACGATGAAATCTAGCAGAAGTGGTTCTAAAGGAATGACGAGAGGACAAT^ 
GGTAAGGTGGCCAGTTGGCAAGACTGAGAAACTGGITGCAGTGACAGGAATCACA1TTCT 

GAACCAAAAGCAAAACATCAAAAGGCCGTGGTCTGAC 

TTAGGTGAGCATACTGGGAAGATGTAAGAGGGGAAGTGGCCACAGTTGTAGAAGCAGATT 
TTGGGGTGATACCATTGAAGTAAAACTTAAAGGCTACT 

AATGGAAAAAATATGTATATTTCAAAATGTCAGACCTCAAGGAGAAAGGTIT 
TTAAGAGTGTGAGATrTGAATATTTrACACTAATAACCACAGTGTTrC . 
TGACTCATTTTGTTCTCTCTCCAT^ 

CCTAGTACCCAGGGCT<X;CAGGACTCATGCCnTGGGAAGTGAGAG 
CATGAAACTC 
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The following ammo acid sequence <SEQ ID NO. 120> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 53: 

VFTFVCTI^FDVLLLVQK^ 
YSHVICKXRMVLGNPTAL 



The following DNA sequence nGPCR-Seql064 <SEQ ID NO. 54> was identified in H. sapiens: 

GTGGCAGCGGTACTAGGATO^ 
CCCAGCATGCTCAGG<XTGTAAAG 

TGGAAAGGAAGAAGTCATGGTAGAAATTCACAATTTC 

AGTCGGCCCCGGCCAGGTTGAGGGTGTAGAGGGAGAAGGTGTTCCTGTGCATCX^GGAArc 

CCAGGAGCCAGAGGAAATGACTGCATTTCCTGCCAGCTGGACCAGGTCAACGATGAGGAG 

CAGCAACATGAGGATCATGATCTCCATGCCACAATGTTGAAGATGG^ 

ATTGATTGATGTCAGTTCTGTACC^AAGGCTGGGATGGTTGGAT 

TAGTCTGGTGCC<XTGGGAACACAAAAAAGATC^ 

TCACATACATTCTATTATATGAGAATTATTGTCCCC^ 

TTGCAGAGAATAAGCCACCTGTCAAAAGGTGAGG 

GTTCTTGGTGACTCTAAAGCCTGG^ 

TGGGAATAA 

The following amino acid sequence <SEQ ID NO. 121> is a predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 54: 

LI^FHLHLFHHCDDLLYF^ 

The following amino acid sequence <SEQ ID NO. 136> is another predicted amino acid sequence derived 
from the DNA sequence of SEQ ID NO. 54: 

PGPAGRKCSHFLWLLGFRMHRNTFS 
TLQA*ACWAPSAPSTACPSLWPILVPLP 



The following DNA sequence nGPCR-Seql065 <SEQ ID NO. 55> was identified in H. sapiens: 

TTITGTGGTTTAAAAAAATATATACAGCCCT 

CATITCCAAATTTATAATTTACTACAC^ 

AAGCTCTITGTACrTAAAAGCACTGAATCATT^ 

GTAATGAGAITTTGAAAATTAAAAAAAAAAAGCTCAAG 

AAAACAGATCACATTAGATGAAAGATGCTTGAATCTT^ 

TTTGTTCTTCCAGATTrCAGGAGGCAAAGCGAGTGAGAAGACAGG^ 

GGGAGCTTCTGCAGAGATGACAACTCCTCTCCTCTAAA 

ACCACCAATCXCAAGGCTTCAGTCCCTATGAGACTATGGCTGC^ 

GTGAAAACCTGGCXrrCAGCTGGCATGGAGGCTCTCAGTCAACAGCT 

TTTTAGCCGTGCAGCCTAAACTCACXAGGCAATTTTC^ 

TCAGTGTTTGAAAGCATATCAGAACCTTGACCTCTTGCACTCT 

ATTTTCAGTGGCTGAAACGATG 

The following amino acid sequence <SEQ ID NO. 122> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 55: 

EDRQERDTGSFCRDDNSSPIJ^GTVIP^ 
NSCYTSSF*P<^NSPGNFHALVQVHKSVFESISEP 



The following DNA sequence nGPCR-Seql066 <SEQ ID NO. 56> was identified in H. sapiens: 
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AATAGATTCCATAGTCACTGTGAGTAA^ 

TTATTGTCTAGTAGGTTCnTCAGAAGTGTTCATGGGAAGTGACATCT 
ATATITAAATGACAGTTTGGCTGGATATAGAAATCATGGATCACATATrATTT^ 

TTCITrGTATCATATTTCTGTCTTCCAGCATCAA^ 
CTAATITITCTTCTTTGTATTAAGTATGGGAA^ 

AATACAGTGAGTTAACTAAGATTCAACCTTGTATCACTCTCATGTATC 
CTAAGTTATCAGAGCAACTGCTGCGCAAGGTCACCCAGAGAGCCATTTCITCCAT^ 

TGCTCCACTATCCXTrTTTTGGGK^ATTT^ 

AAATCTACCTTCCAGCTTGCAAAAGAGGAuAAAGAGGCAAAATACAGAGAAAGCAGAllll 
CTTTAAATTGCAAATGACITTACAT^ 

TGGCCACCGTAGCTAACTGAAAAAAAAAGCTAGAAAATGCAGTATCTAGCTO 
TAGAGTTAGAAATA 

The following amino acid sequence <SEQ ID NO. 123> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 56: 

QFGWIXKSWITYYFPGFFVSYFC^ 
SI^CISLAGLSYQSNCCAI^PREPFI^CC^ 

ADFL 



The following DNA sequence nGPCR-Seql067 <SEQ ID NO. 57> was identified in H. sapiens: 

GAATTGGCCTAGGGTGGGGCITGGCCATGGGTC 

GCACCCATTCATGGTTGTCCGCC^^ 

GCACAAAGCTCCACCTATATCCCAGCTGCTGGCTAA 

GATITTITTrTTCAAGCTCCT 

AACTAGAATATGAGACATTTGGATTGGATATAAGAAGAAAC^ 

GGTATTAAAATGTATGACCHCAGGGA^ 

ACAGGGATGAATITCCATCTGTCITC^ 

GAGACTATAGCTCATTCITrTAGACAGGGCT 

TCAAG1TTTTCCCAAGTGTCCTATAATGTCCT 

TITGGGTGTACACATrGTGGCGGGTCCTOTTTGTAGAACT 

The following amino acid sequence <SEQ ID NO. 124> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 57: 

NWPRVGLGHGSIJFTCAPEQOW 
LLSRQRRR 



The following DNA sequence nGPCR-Seql068 <SEQ ID NO. 58> was identified in H. sapiens: 
CnTTATGATCAGTTCTCGAATGCCCTGCCTTCTCGTTCT 

GTTCCTTGCTGTATATTATTGGCCAGCCAGTCrGGATGGAGCGGCAGGGATGGTT 

AAATGAAGGCCATACCAAAGTCATCCTATTGAAGGCT 

CACTGATACTGAGATGTCCCITATTCT^ 

TTTCACAGAAGAGK3GAGTCTraGGGAACAGAAACACC 

TCTTGCAACTCX^CAAATrTACTTATTTCCTGCCT 

CAGTGAAATATTTGCTGCTTCTC^^ 

CTrTTAAGTTGAAATATAATTTGTATATTATACAATATACCCAT^ 
AGTGGTTTTTAGCAGTCAGTTGTGCAGCCATCACAATTTGA CAGTA 'riTrC 
AGAAGAAACACCATACGAATTCATTGTO 
AACGACTAATCTACTTTTTCTCTA 

The following amino acid sequence <SEQ ID NO. 125> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 58: 

FNflSSRMPCTXVLNSVSFPLFLAVY 
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SLILCXHICLWYYSAFTEER^ 



Hie following DNA sequence nGPCR-Seql069 <SEQ ID NO. 59> was identified in H. sapiens: 

CAAATAGTACAAAACATCTGGAGGTGACATTATAAAGGGGTCAGTGTTTC 
AATGGAAAAAGTTATATATATAGAAAATATATTCTATGTATCCCATTGG 

CCTITrACTCATGCCTCTC 
CATGACCATGAAACCTTTGTTC^ 
TTTATTAAAGCCACTTCTCTCAC^ 
TGCAAGTCCCTGACCTTGGTCATTCT 

ATTCCAATGACTATATCTAGCTTAATGATTCTCAAATTATTCACAT 

ATGAGGTCCTTGOKKjAGTCATC 

AC 

The following amino acid sequence <SEQ ID NO. 126> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 59: 

PPANGKSYmtKYILCTPLDW 
KATSLT\mJ)FPLSSL*ICKSLTLVILVTLKWCL 



The following DNA sequence nGPCR-Seql070 <SEQ ID NO. 60> was identified in H. sapiens: 
ACirCTTCATGTCTTTGGCAACnTTC 

TAATGAACGGTCCITGTITCATGTTCGTGGCGATTITCATGG 
TGCTITTTCTCTTCTTGTGG 

ACAACAAGCTAAGTGGAGCTCXjTGGGGTCACITACAGGAA 

CCATGAAGTTAGAAATGGCACACGGGGAGCKKjAGATAGAGCAGATCCGTGCACAGCACT 

ATGTGTAAAATATGCCTGCACCACTGTCTGCTTTGCGTITC 

CCGTGAAATATAATAAGCTATATATATTTITCAGAGTGACAAGAAT^ 

TCAGTTCCCAGACITCrCCAAAGTTAGTCTAATGTCATGACAT^ 

GGCTGGCCTCAGAGACGAGAAAGCAGGTAGCTTGGCTTGGGCT^ 

GGTGCCTACAGCGTAGAAATTCAGCATTTGCAGAGCACCCGAGGTGAGGGGCTGGGGGAC 
GGCAGAGCC 

The following amino acid sequence <SEQ ID NO. 127> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 60: 

FFMSIATLFNF FKVASLFFLMN^^ 
RGVTYEKQGAXLAPMKLEMAHGECSR. 



The following DNA sequence nGPCR-Seql071 <SEQ ID NO. 61> was identified in H. sapiens: 

CTTTTAATAATITTTATAAATCCCAAA 

TCAAGTTTCAAATTTAGTTACACCATTT^ 

TCACTTTTAATITCATTTrGCT 

CCTGTTTCXJrCAATrGTGTTGATTrGAGAGTCAACT 

CTGTGTITACATTTATATCATATTC^^ 

GTAGTCATTTCTITATGCATGTTGTTCATCTI^ 

TCTATATTGAATCCC03GTTTAATAATTC 

TTTGATTGCTCTATTTCTTGAC^ 

ATrATTGGCTGACrGTCAGATTTCTTITGTTrGA 

TA1TCCTGAAAATAGACATTCATTTTTT 

Hie following amino acid sequence <SEQ ID NO. 128> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 61: 
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FNNFyKSQTLYLHIYSFSIXCT^ 
VNSKAFFILFTVTTFISYSCPSY^ 



The following DNA sequence nGPCR-Seql072 <SEQ ID NO. 62> was identified in H. sapiens: 
AAAAATAAAAGCACCTTGTTCCATGCAATTCGTATG<^ 

GCTGGGGGATAGATGGGGAGGCAGAAATAGCITGGGAAAAGGAAGCAGGAAAAAAGGAAA 

TCITTATGGGAAATCAATTA<X:CAAAGCAAGGTGAGTCACCTAGAGGT^ 

GTTATTGTCCrCCCTTAGTGTACAGCACAGTTTTTGCTCrC^ 

GATGQjTAGCACCCTATGCATTAAATACATAGCATCCTAAAGACACCCTACT 

GTCTGTAGGCTCITrCCTGATGAGGGCACTGGCCATAT^ 

CTCCTCAGCTTTAGATGTTGCTGCTGTTCAGCTGGAT^ 

ATCAAGAACATTTAGCAAGACTCAAAAGAGAGAGGCAAGCAGAACCAAAACCCAAACCTC 

AACCAATGACTAGCTGAATAAACAATTCTTTGGAGGAATA^ 

ATTCTGAGAATGCTCTTCCAAAAGGGAAGATGGTAATAATGGAC^ 

GTTGTGATAGAATGTACTTCGATGATG^ 

GTAATTTGCATTTGTACATCACAGGG 

The following amino acid sequence <SEQ ID NO. 129> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 62: 

PCT)VQMQrriOLSARSVFHIMEYHSIT^ 
LRFGFWFCLPI^FESCXMF^^ 



The following DNA sequence nGPCR-Seql073 <SEQ ED NO. 63> was identified in H. sapiens: 

AGGATGGTGATTGAGGATGATGTTGAAAATTGCrTAGGGGAAGTlTTCAG 

GGCCTTATTTTTGGCAGTGGGGAGAATGAGAAGTCACCCTGGCTGAGATGAGAAG 

GGAGAGTTCrGAGCAGAAGTGAGGCGTTGCCCAAGTTGCTGCGGAAAAGGTrCACCT 

TGCCTGTGCGCAGGTGGGCCAGAAAGTACGCAGGTGCACGAAGAAGGAAGCCCGTGAGGA 

AGGCAGGGTGGCTCAGACCCCCAGTGGCGTAGACCAAGGCGGCAGGGCACAGGTTGGGAG 

AATTGGATTTTGGATCTGTTTTGAATAGGGACTCCACrGAATGCATTG 

TGTGGTGTGAGATCTACAGAGGTCTAAAAATGGCTCCAAAAGTITCATCCT 

AGCCACTGGCAGGATGGAGTTGACTITACCAAAACAGGGAAGATGTCAAGGGGCCCAGGA 

TTGGGAAAAGCATGAACAAGGACTGTGGTTGAGITTCAGGTGTTGAGTTGCCT 

TCTCTGCAGCAAAGCAGAGACATGA 

The following amino acid sequence <SEQ ID NO. 130> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 63: 

ISHHTCNPTNfflSVESIJ^TDPKSNSPNLCPAAL 
TQVNLFRSNLGNASLLLRTLPYLLISARVTSHSPHCQK 



The following DNA sequence nGPCR-Seql074 <SEQ ID NO. 64> was identified in H. sapiens: 

ttacaaagtgk3cctgtaaacaaggcctgtcatgggaggaatcatct 

cacatcaaactgagatggagaagtcccatgccatatatgacagatctaccaagctggcrt 

tacaaaattcatctatgaagacccacaatcxtrccccrc 

tctaaaggttcagccaagaaaaaaaaggtgccacactaggactgtccttgattct 

catccitcaggaagacatccx:aggctatt^^ 

aactaccacaaatagcccitgttgaaaattcagctaacrccrgattatcc 

gk3aaaggcacagataaaccctcagagtgagtaattaccaatatctggcr^ 

tcitctgaaataaaaaaaaaaacttacatcttacctct 

TirTGTTTTGTTTTGAGATGGAGTCTrGCTCrTGTC 

CGATCTCAGCTCACTGGAACCTCCGCCTCCCCGGTTC^ 

CCTGAGTAGCTGGGACTACAGGCACAC 
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The following amino acid sequence <SEQ ID NO. 131> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 64: 

QSQILVITHSEGLSWFK^VDN 
SPSVAPFFSWLNL*TGKALGVGR^ 



The following DNA sequence nGPCR-Seql075 <SEQ ID NO. 65> was identified in H. sapiens: 

ACTCTAGCTCAGAAAAGCCTTAATATCTAGCATGGACAACXX: 

GTACTTTTTACAACCCCATTCX^AAAACCCCACAGACCAAAACCT 

AACATGAGTCAACAAATGACCTCAT^^ 

GTTTCCAACTGATCATTAITTTAAAAATGGGTGAAATAGTGTC 
TCITTTCTCTCnriTTCTT^ 

TCCCXAGGCTGGAGTGCAGTGGCGAGATCACAGCTCACTG 

The following amino acid sequence <SEQ ID NO. 132> is the predicted arnino acid sequence derived from 
me DNA sequence of SEQ ID NO. 65: 

AXOSPLHSSLGRQSKTVSKKKKXRK^ 
VDSCSSLIAFRFWSVGFWNGVVKVQEPPGLWVVHARY 



The following DNA sequence nGPCR-Seq!076 <SEQ ID NO. 66> was identified in H, sapiens: 

cagtcccatcaacagtgtaaaagtgttccactatgag 
tcgcaatc^ttaaaaagtcaggaaacaacaggtgctggagagg 
c1"11"1tt'aaccitcttatacataaataattatc 
aaagaagatcctcaggtcatataagttagattgaaaat^ 

aaggtaggcaggaaccagcagtggtgatgaaaatggtggctctgtgtatttgtgggccat 

acaaatcagaaaggtgaatgttcctggagct 

ggcttatcagcatagaggtggtaggtgagga^^ 

aaaggtaagtagaagttgaatatggaattctaagtgattgggagatraaaaa^ 

cacagaaaagagtgaaccaggtcacatagaaaaacattgctt^ 

gagacagtttgaag 

The following amino acid sequence <SEQ ID NO. 133> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 66: 

FKI^PFLSLKKAMFFYVTWF^ 
RFLWSSIttflHI^DLYGPQIHR^ 



The following DNA sequence nGPCR-Seql077 <SEQ ID NO. 67> was identified in H. sapiens: 

TTTTGCAGTCTTTTrGTCT 

TTGCTAATCCnTTCTTTTGCTTGGTCTA 

AGTGTACGTTGTTCAGCCCATGATTICTGTTrGKj 

GTTGAAATTCTCACnATATrTTTGTGTC^ 

TCTATTGGATAAATCATGTAAGGTTGGTTTCTGTATGTTT^ 

ACATTTTTACCTGATTCTTCATTTTTT^ 

AAAGCAAGCACCTCTCCCAGTC^ 

ACAAATACAGCCAAAAATAATGGTGGCXnATAATAATTXnTTCCCT 
AGGCAGCTGTGATTTTTGTCCAT^ 
CTACAAGCCCAAAACA<XATTTTCATACTrCTCT 
TTAAGTCAGCACTGGTTAGAAATGCTAGTT 

The following amino acid sequence <SEQ ID NO. 134> is the predicted arnin acid sequence derived from 
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tbe DNA sequence of SEQ ID NO. 67 : 

FAVFI^LC£SKLFP\qcm^ 
VIJ3EHLVnrNYLLDKSC^^ 

EHFHQQIQPKIMVAYNNSFPPEEELGSCDFCPFILC 



Example 2: Cloning of nGPCR-x 

cDNAs may be sequenced directly using an AB1377 or ABI373A fluorescence-based 
sequencer (Perkin Elmer/Applied Biosystems Division, PE/ABD, Foster City, CA) and the ABI 
5 PRISM Ready Dye-Deoxy Terminator kit with Taq FS polymerase. Each ABI cycle 

sequencing reaction contains about 0.5 jig of plasmid DNA. Cycle-sequencing is performed 
using an initial denaturation at 98C for 1 minute, followed by 50 cycles: 98C for 30 seconds, 
annealing at 50C for 30 seconds, and extension at 60C for 4 minutes. Temperature cycles and 
times are controlled by a Perkin-Elmer 9600 thermocycler. Extension products are purified 

10 using Centriflex gel filtration (Advanced Genetic Technologies Corp., Gaithersburg, MD). Each 
reaction product is loaded by pipette onto the column, which is then centrifuged in a swinging 
bucket centrifuge (Sorvall model RT6000B table top centrifuge) at 1500 x g for 4 minutes at 
room temperature. Column-purified samples are dried under vacuum for about 40 minutes and 
then dissolved in 5 |xl of a DNA loading solution (83% deionized formamide, 8.3 mM EDTA, 

15 and 1.6 mg/ml Blue Dextran). The samples are then heated to 90C for three minutes and loaded 
into the gel sample wells for sequence analysis by the ABI377 sequencer. Sequence analysis is 
done by importing ABI373A files into the Sequencher program (Gene Codes, Ann Arbor, MI). 
Generally, sequence reads of 700 bp are obtained. Potential sequencing errors are minimized by 
obtaining sequence information from both DNA strands and by re-sequencing difficult areas 

20 using primers at different locations until all sequencing ambiguities are removed. 

To isolate a cDNA clone encoding full length nGPCR, a DNA fragment corresponding 
to a nucleotide sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:67, 
or a portion thereof, can be used as a probe for hybridization screening of a phage cDNA library. 
The DNA fragment is amplified by the polymerase chain reaction (PCR) method. The PCR 

25 reaction mixture of 50 ml contains polymerase mixture (0.2 mM dNTPs, lx PCR Buffer and 

0.75 ml Expand High Fidelity Polymerase (Roche Biochemicals)), 1 jig of 3206491 plasmid, 

and 50 pmoles of forward primer and 50 pmoles of reverse primer. The primers are preferably 

10 to 25 nucleotides in length and are determined by procedures well known to those skilled in 

the art Amplification is performed in an Applied Biosystems PE2400 thermocycler, using the 

30 following program: 95C for 15 seconds, 52C for 30 seconds and 72C for 90 seconds; repeated 
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for 25 cycles. The amplified product is separated from the plasmid by agarose gel 
electrophoresis, and purified by Qiaquick gel extraction kit (Qiagen). 

A lambda phage library containing cDNAs cloned into lambda ZAPII phage-vector is 
plated with E. coli XL-1 blue host, on 15 cm LB-agar plates at a density of 50,000 pfu per plate, 
and grown overnight at 37C; (plated as described by Sambrook et al., supra). Phage plaques are 
transferred to nylon membranes (Amersham Hybond NJ), denatured for 2 minutes in 
denaturation solution (0.5 M NaOH, 1.5 M NaCl), renatured for 5 minutes in renaturation 
solution (1 M Tris pH 7.5, 1.5 M NaCl), and washed briefly in 2xSSC (20x SSC: 3 M NaCl, 0.3 
M Na-citrate). Filter membranes are dried and incubated at 80C for 120 minutes to cross link the 
phage DNA to the membranes. 

The membranes are hybridized with a DNA probe prepared as described above. A DNA 
fragment (25 ng) is labeled with a-32P-dCTP (NEN) using Rediprime random priming 
(Amersham Pharmacia Biotech), according to manufacturers instructions. Labeled DNA is 
separated from unincorporated nucleotides by S200 spin columns (Amersham Pharmacia 
Biotech), denatured at 95 C for 5 minutes and kept on ice. The DNA-containing membranes 
"(above) are pre-hybridised in 50 ml ExpressHyb (Clontech) solution at 68C for 90 minutes. 
Subsequently, the labeled DNA probe is added to the hybridization solution, and the probe is left 
to hybridise to the membranes at 68C for 70 minutes. The membranes are washed five times in 
2x SSC, 0.1% SDS at 42C for 5 minutes each, and finally washed 30 minutes in O.lx SSC, 0.2% 
SDS. Filters are exposed to Kodak XAR film (Eastman Kodak Company, Rochester, N.Y., 
USA) with an intensifying screen at -80C for 16 hours. One positive colony is isolated from the 
plates, and replated with about 1000 pfii on a 15 cm LB plate. Plating, plaque lift to filters and 
hybridization are performed as described above. About four positive phage plaques are isolated 
form this secondary screening. 

cDNA containing plasmids (pBluescript SK-) are rescued from the isolated phages by in 
vivo excision by culturing XL-1 blue cells co-infected with the isolated phages and with the 
Excision helper phage, as described by manufacturer (Stratagene). XL-blue cells containing the 
plasmids are plated on LB plates. and grown at 37C for 16 hours. Colonies (18) from each plate 
are replated on LB plates and grown. One colony from each plate is stricken onto a nylon filter 
in an ordered array, and the filter is placed on a LB plate to raise the colonies. The filter is then 
hybridized with a labeled probe as described above. About three positive colonies are selected 
and grown up in LB medium. Plasmid DNA is isolated from the three clones by Qiagen Midi 
Kit (Qiagen) according to the manufacturer's instructions. The size of the insert is determined 
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by digesting the plasmid with the restriction enzymes NotI and Sail, which establishes an insert 
size. The sequence of the entire insert is determined by automated sequencing on both strands of 
the plasmids. 

Example 3: Subcloning of the Coding Region of nGPCR-x Via PCR 

Additional experiments may be conducted to subclone the coding region of nGPCR and 
place the isolated coding region into a useful vector. Two additional PCR primers are designed 
based on the coding region of nGPCR, corresponding to either end. To protect against 
exonucleolytic attack during subsequent exposure to enzymes, e.g. 9 Taq polymerase, primers are 
routinely synthesized with a protective run of nucleotides at the 5' end that were not necessarily 
complementary to the desired target. 

PCR is performed in a 50 pi reaction containing 34 pi H2O, 5 jxl 10X TT buffer (140 mM 
ammonium sulfate, 0.1% gelatin, 0.6 M Tris-tricine, pH 8.4), 5 pi 15 mM MgS0 4 , 2 pi dNTP 
mixture (dGTP, dATP, dTTP, and dCTP, each at 10 mM), 3 pi genomic phage DNA (0.25 
pg/pl), 0.3 jj.1 Primer 1 (1 jag/jxl), 0.3 pi Primer 2 (1 pg/pl), 0.4 pi High Fidelity Taq polymerase 
(Boehringer Mannheim). The PCR reaction was started with 1 cycle of 94C for 2 minutes; 
followed by 25 cycles at 94C for 30 seconds, 55C for 30 seconds, and 72C for 1.3 minutes. 

The contents from the PCR reaction are loaded onto a 2% agarose gel and fractionated. 
The DNA band of expected size is excised from the gel, placed in a GenElute Agarose spin 
column (Supelco) and spun for 10 minutes at maximum speed in a microfuge. The eluted DNA 
is precipitated with ethanol and resuspended in 6 pi H2O for ligation. 

The PCR-amplified DNA fragment containing the coding region is cloned into pCR2. 1 
using a protocol standard in the art. In particular, the ligation reaction consists of 6 pi of GPCR 
DNA, 1 pi 10X ligation buffer, 2 pi pCR2.1 (25 ng/pl, Invitrogen), and 1 pi T4 DNA ligase 
(Invitrogen). The reaction mixture is incubated overnight at 14C and the reaction is then stopped 
by heating at 65 C for 10 minutes. Two microliters of the ligation reaction are transformed into 
One Shot cells (Invitrogen) and plated onto ampicillin plates. A single colony containing a 
recombinant pCR2.1 bearing an insert is used to inoculate a 5 ml culture of LB medium. 
Plasmid DNA is purified using the Concert Rapid Plasmid Miniprep System (GibcoBRL) and 
sequenced. Following confirmation of the sequence, a 50 ml culture of LB medium is inoculated 
with the transformed One Shot cells, cultured, and processed using a Qiagen Plasmid Midi Kit 
to yield purified pCR-GPCR. 
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Example 4: Hybridization Analysis t Demonstrate nGPCR-X Expression in Brain 

The expression of nGPCR-x in mammals, such as the rat, may be investigated by in situ 
hybridization histochemistry. To investigate expression in the brain, for example, coronal and 
sagittal rat brain cryosections (20 [im thick) are prepared using a Reichert-Jung cryostat 
Individual sections are thaw-mounted onto silanized, nuclease-free slides (CEL Associates, Inc., 
Houston, TX), and stored at -80C. Sections are processed starting with post-fixation in cold 4% 
paraformaldehyde, rinsed in cold phosphate-buffered saline (PBS), acetylated using acetic 
anhydride in triethanolamine buffer, and dehydrated through a series of alcohol washes in 70%, 
95%, and 100% alcohol at room temperature. Subsequently, sections are delipidated in 
chloroform, followed by rehydration through successive exposure to 100% and 95% alcohol at 
room temperature. Microscope slides containing processed cryosections are allowed to air dry 
prior to hybridization. Other tissues may be assayed in a similar fashion. 

A nGPCR-x-specific probe is generated using PCR. Following PGR amplification, the 
fragment is digested with restriction enzymes and cloned into pBluescript II cleaved with the 
same enzymes. For production of a probe specific for the sense strand of nGPCR-x, the nGPCR- 
x clone in pBluescript II is linearized with a suitable restriction enzyme, which provides a 
substrate for labeled run-off transcripts (i.e., cRNA riboprobes) using the vector-borne T7 
promoter and commercially available T7 RNA polymerase. A probe specific for the antisense 
strand of nGPCR-x is also readily prepared using the nGPCR-x clone in pBluescript II by 
cleaving the recombinant plasmid with a suitable restriction enzyme to generate a linearized 
substrate for the production of labeled run-off cRNA transcripts using the T3 promoter and 
cognate polymerase. The riboprobes are labeled with [ 35 S]-UTP to yield a specific activity of 
about 0.40 x 10 6 cpm/pmol for antisense riboprobes and about 0.65 x 10 6 cpm/pmol for sense- 
strand riboprobes. Each riboprobe is subsequently denatured and added (2 pmol/ml) to 
hybridization buffer which contained 50% formamide, 10% dextran, 0.3 M NaCl, 10 mM Tris 
(pH 8.0), 1 mM EDTA, IX Denhardt's Solution, and 10 mM dithiothreitoL Microscope slides 
containing sequential brain cryosections are independently exposed to 45 pi of hybridization 
solution per slide and silanized cover slips are placed over the sections being exposed to 
hybridization solution. Sections are incubated overnight (15-18 hours) at 52C to allow 
hybridization to occur. Equivalent series of cryosections are exposed to sense or antisense 
nGPCR-x-specific cRNA riboprobes. 

Following the hybridization period, coverslips are washed off the slides in IX SSC, 
followed by RNase A treatment involving the exposure of slides to 20 jig/ml RNase A in a 
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buffer containing 10 mM Tris-HCl (pH 7.4), 0.5 M EDTA, and 0.5 MNaCl for 45 minutes at 
37C. The cryosections are then subjected to three high-stringency washes in 0.1 X SSC at 52C 
for 20 minutes each. Following the series of washes, cryosections are dehydrated by consecutive 
exposure to 70%, 95%, and 100% ammonium acetate in alcohol, followed by air drying and 
exposure to Kodak BioMax™ MR-1 film. After 13 days of exposure, the film is developed. 
Based on these results, slides containing tissue that hybridized, as shown by film 
autoradiograms, are coated with Kodak NTB-2 nuclear track emulsion and the slides are stored 
in the dark for 32 days. The slides are then developed and counterstained with hematoxylin. 
Emulsion-coated sections are analyzed microscopically to determine the specificity of labeling. 
The signal is determined to be specific if autoradiographic grains (generated by antisense probe 
hybridization) are clearly associated with cresyl violate-stained cell bodies. Autoradiographic 
grains found between cell bodies indicates non-specific binding of the probe. 

Expression of nGPCR-x in the brain provides an indication that modulators of nGPCR-x 
activity have utility for treating neurological disorders, including but not limited to, mental 
disorder, affective disorders, ADHD/ADD Attention Deficit-Hyperactivity 
Disorder/Attention Deficit Disorder), and neural disorders such as Alzheimer's disease, 
Parkinson's disease, migraine, and senile dementia. Some other diseases for which modulators 
of nGPCR-x may have utility include depression, anxiety, bipolar disease, epilepsy, neuritis, 
neurasthenia, neuropathy, neuroses, and the like. Use of nGPCR-x modulators, including 
nGPCR-x ligands and anti-nGPCR-x antibodies, to treat individuals having such disease states is 
intended as an aspect of the invention. 
Example 5: Tissue Expression Profiling 

A PCR-based system (RapidScan™ Gene Expression Panel, OriGene Technologies, 
Rockville, MD) may be used to generate a comprehensive expression profile of the putative 
nGPCR-x in human tissue, and in human brain regions. The RapidScan Expression Panel is 
comprised of first-strand cDNAs from various human tissues and brain regions that are serially 
diluted over a 4-log range and arrayed into a multi-well PCR plate. Human tissues in the array 
may include: brain, heart, kidney, spleen, liver, colon, lung, small intestine, muscle, stomach, 
testis, placenta, salivary gland, thyroid, adrenal gland, pancreas, ovary, uterus, prostate, skin, 
PBL, bone marrow, fetal brain, and fetal liver. 

Expression of nGPCR-x in various tissues is detected using PCR primers designed based 
on the available sequence of the receptor that will prime the synthesis of a predetermined size 
fragment in the presence of the appropriate cDNA. 
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PCR is performed in a 50 nl reaction containing 34 pi H 2 0, 5\d 10XTT buffer (140 mM 
ammonium sulfate, 0.1% gelatin, 0.6 M Tris-tricine, pH 8.4), 5 pi 15 mM MgSCU, 2 \d dNTP 
mixture (dGTP, dATP, dTTP, and dCTP, each at 10 mM), 0.3 pi forward primer (1 pg/pl), 0.3 
pi reverse primer (1 pg/pl), 0.4 pi High Fidelity Taq polymerase (Boehringer Mannheim). The 
PCR reaction mixture is added to each well of the PCR plate. The plate is placed in a MJ 
Research PTC 100 thermocycler, and is then exposed to the following cycling parameters: Pre- 
soak 94C for 3 minutes; denaturation at 94C for 30 seconds; annealing at primer 57C for 45 
seconds; extension 72C for 2 minutes; for 35 cycles. PCR productions are then separated and 
analyzed by electrophoresis on a 1 .2% agarose gel stained with ethidium bromide. The 4-log 
dilution range of cDNA deposited on the plate ensures that the amplification reaction is within 
the linear range and, hence, facilitates semi-quantitative determination of relative mRNA 
accumulation in the various tissues or brain regions examined. 
Example 6: Northern Blot Analysis 

Northern blots are performed to examine the expression of nGPCR-x mRNA. The sense 
orientation oligonucleotide and the antisense-orientation oligonucleotide, described above, are 
used as primers to amplify a portion of the GPCR-x cDNA sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO:67. Multiple human tissue northern blots from 
Clontech (Human II # 7767-1) are hybridized with the probe. Pre-hybridization is carried out at 
42C for 4 hours in 5xSSC, IX Denhardt's reagent, 0.1% SDS, 50% fonnamide, 250 mg/ml 
salmon sperm DNA. Hybridization is performed overnight at 42C in the same mixture with the 
addition of about 1 .5xl0 6 cpm/ml of labeled probe. The probe is labeled with a- 32 P-dCTP by 
Rediprime™ DNA labeling system (Amersham Pharmacia), purified on Nick Column™ 
(Amersham Pharmacia) and added to the hybridization solution. The filters are washed several 
times at 42C in 0.2x SSC, 0.1% SDS. Filters are exposed to Kodak XAR film (Eastman Kodak 
Company, Rochester, N.Y., USA) with intensifying screen at -80C. 
Example 7: Recombinant Expression of nGPCR-x in Eukaryotic Host Cells 
Expression of nGPCR-x in Mammalian Cells 

To produce nGPCR-x protein, a nGPCR-x-encoding polynucleotide is expressed in a 
suitable host cell using a suitable expression vector and standard genetic engineering techniques. 
For example, the nGPCR-x-encoding sequence described in Example 1 is subcloned into the 
commercial expression vector pzeoSV2 (Invitrogen, San Diego, CA) and transfected into 
Chinese Hamster Ovary (CHO) cells using the transfection reagent FuGENBS™ 
(Boehringer-Mannheim) and the transfection protocol provided in the product insert. Other 
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eukaryotic cell lines, including human embryonic kidney (HEK293) and COS cells, are suitable 
as well. Cells stably expressing nGPCR-x are selected by growth in the presence of 100 jxg/ml 
zeocin (Stratagene, LaJolla, CA). Optionally, nGPCR-x may be purified from the cells using 
standard chromatographic techniques. To facilitate purification, antisera is raised against one or 
more synthetic peptide sequences that correspond to portions of the nGPCR-x amino acid 
sequence, and the antisera is used to affinity purify nGPCR-x. The nGPCR-x also may be 
expressed in- frame with a tag sequence (e.g., polyhistidine, hemagluttinin, FLAG) to facilitate 
purification. Moreover, it will be appreciated that many of the uses for nGPCR-x polypeptides, 
such as assays described below, do not require purification of nGPCR-x from the host cell. 
Expression of nGPCR-x in 293 cells 

For expression of nGPCR-x in mammalian cells HEK293 (transformed human, primary 
embryonic kidney cells), a plasmid bearing the relevant nGPCR-x coding sequence is prepared, 
using vector pSecTag2A (Invitrogen). Vector pSecTag2A contains the murine IgK chain leader 
sequence for secretion, the c-myc epitope for detection of the recombinant protein with the anii- 
myc antibody, a C-tenninal polyhistidine for purification with nickel chelate chromatography, 
and a Zeocin resistant gene for selection of stable transfectants. The forward primer for 
amplification of this GPCR cDNA is determined by routine procedures and preferably contains 
a 5' extension of nucleotides to introduce the HindJH cloning site and nucleotides matching the 
GPCR sequence. The reverse primer is also determined by routine procedures and preferably 
contains a 5' extension of nucleotides to introduce an Xhol restriction site for cloning and 
nucleotides corresponding to the reverse complement of the nGPCR-x sequence. The PCR 
conditions are 55C as the annealing temperature. The PCR product is gel purified and cloned 
into the Hindffl-Xhol sites of the vector. 

The DNA is purified using Qiagen chromatography columns and transfected into 293 
cells using DOTAP™ transfection media (Boehringer Mannheim, Indianapolis, IN). Transiently 
transfected cells are tested for expression after 24 hours of transfection, using western blots 
probed with anti-His and anti-nGPCR-x peptide antibodies. Permanently transfected cells are 
selected with Zeocin and propagated. Production of the recombinant protein is detected from 
both cells and media by western blots probed with anti-His, anti-Myc or anti-GPCR peptide 
antibodies. 

Expression of nGPCR-x in COS cells 

For expression of the nGPCR-x in COS7 cells, a polynucleotide molecule having a 
sequence selected from the group consisting of SEQ ID NO: 1 to SEQ ID NO:67 can be cloned 
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into vector p3-CL This vector is a pUCl 8-derived plasmid that contains the QCMV (human 
cytomegalovirus) promoter-intron located upstream from the bGH (bovine growth hormone) 
polyadenylation sequence and a multiple cloning site. In addition, the plasmid contains the dhrf 
(dihydrofolate reductase) gene which provides selection in the presence of the drug 
methotrexane (MTX) for selection of stable transformants. 

The forward primer is determined by routine procedures and preferably contains a 5' 
extension which introduces an Xbal restriction site for cloning, followed by nucleotides which 
correspond to a sequence selected from the group consisting of SEQ ID NO: 1 to SEQ ID 
NO: 67. The reverse primer is also determined by routine procedures and preferably contains 5'- 
extension of nucleotides which introduces a Sail cloning site followed by nucleotides which 
correspond to the reverse complement of a sequence selected from the group consisting of SEQ 
ID NO:l to SEQ ID NO:67. The PCR consists of an initial denaturation step of 5 minutes at 
95C, 30 cycles of 30 seconds denaturation at 95C, 30 seconds annealing at 58C and 30 seconds 
extension at 72C, followed by 5 minutes extension at 72C. The PCR product is gel purified and 
ligated into the Xbal and Sail sites of vector p3-CL This construct is transformed into E. coli 
cells for amplification and DNA purification. The DNA is purified with Qiagen chromatography 
columns and transfected into COS 7 cells using Lipofectamine™ reagent from BRL, following 
the manufacturer's protocols. Forty-eight and 72 hours after transfection, the media and the cells 
are tested for recombinant protein expression. 

nGPCR-x expressed from a COS cell culture can be purified by concentrating the cell- 
growth media to about 10 mg of protein/ml, and purifying the protein by, for example, 
chromatography. Purified nGPCR-x is concentrated to 0.5 mg/ml in an Amicon concentrator 
fitted with a YM-10 membrane and stored at -80C. 
Expression of nGPCR-x in Insect Cells 

For expression of nGPCR-x in a baculovirus system, a polynucleotide molecule having a 
sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:67 can be 
amplified by PCR. The forward primer is determined by routine procedures and preferably 
contains a 5' extension which adds the Ndel cloning site, followed by nucleotides which 
correspond to a sequence selected from the group consisting of SEQ ID NO: 1 to SEQ ID 
NO:67. The reverse primer is also determined by routine procedures and preferably contains a 5' 
extension which introduces the Kpnl cloning site, followed by nucleotides which correspond to 
the reverse complement of a sequence selected from the group consisting of SEQ ID NO:l to 
SEQ ID NO:67. 
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The PCR product is gel purified, digested with Ndel and Kpnl, and clened into the 
corresponding sites of vector pACHTL-A (Pharmingen, San Diego, CA). The pAcHTL 
expression vector contains the strong polyhedrin promoter of the Autographa californica nuclear 
polyhedrosis virus (AcMNPV), and a 6XHis tag upstream from the multiple cloning site. A 
protein kinase site for phosphorylation and a thrombin site for excision of the recombinant 
protein precede the multiple cloning site is also present. Of course, many other baculovirus 
vectors could be used in place of pAcHTL-A, such as pAc373, pVL941 and pAcIMl. Other 
suitable vectors for the expression of GPCR polypeptides can be used, provided that the vector 
construct includes appropriately located signals for transcription, translation, and trafficking, 
such as an in-frame AUG and a signal peptide, as required. Such vectors are described in 
■ Luckow et al. 9 Virology 170:31-39, among others. The virus is grown and isolated using 
standard baculovirus expression methods, such as those described in Summers et ah (A Manual 
of Methods for Baculovirus Vectors and Insect Cell Culture Procedures, Texas Agricultural 
Experimental Station Bulletin No. 1555 (1987)). 

In a preferred embodiment, pAcHLT-A containing nGPCR-x gene is introduced into 
baculovirus using the "BaculoGold™" transfection kit (Pharmingen, San Diego, CA) using 
methods established by the manufacturer. Individual virus isolates are analyzed for protein 
production by radiolabeling infected cells with ^-methionine at 24 hours post infection. 
Infected cells are harvested at 48 hours post infection, and the labeled proteins are visualized by 
SDS-PAGE. Viruses exhibiting high expression levels can be isolated and used for scaled up 
expression. 

For expression of a nGPCR-x polypeptide in a Sf9 cells, a polynucleotide molecule 
having a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:67 can be 
amplified by PCR using the primers and methods described above for baculovirus expression. 
The nGPCR-x cDNA is cloned into vector pAcHLT-A (Pharmingen) for expression in Sf9 
insect. The insert is cloned into the Ndel and Kpnl sites, after elimination of an internal Ndel 
site (using the same primers described above for expression in baculovirus). DNA is purified 
with Qiagen chromatography columns and expressed in Sf9 cells. Preliminary Western blot 
experiments from non-purified plaques are tested for the presence of the recombinant protein of 
the expected size which reacted with the GPCR-specific antibody. These results are confirmed 
after further purification and expression optimization in HiG5 cells. 
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Example 8: Interaction Trap/Two-Hybrid System 

In order to assay for nGPCR-x-interacting proteins, the interaction trap/two-hybrid 
library screening method can be used. This assay was first described in Fields et aL, Nature, 
1989, 340, 245, which is incorporated herein by reference in its entirety. A protocol is published 

5 in Current Protocols in Molecular Biology 1999, John Wiley & Sons, NY, and Ausubel, F. M. et 
aL 1992, Short protocols in molecular biology, Fourth edition, Greene and Wiley-interscience, 
NY, each of which is incorporated herein by reference in its entirety. Kits are available from 
Clontech, Palo Alto, CA (Matchmaker Two-Hybrid System 3). 

A fusion of the nucleotide sequences encoding all or partial nGPCR-x and the yeast 

10 transcription factor GAL4 DNA-binding domain (DNA-BD) is constructed in an appropriate 

plasmid (i.e., pGBKT7) using standard subcloning techniques. Similarly, a GAL4 active domain 
(AD) fusion library is constructed in a second plasmid (i.e., pGADTT) from cDNA of potential 
GPCR-binding proteins (for protocols on forming cDNA libraries, see Sambrook et aL 1989, 
Molecular cloning: a laboratory manual, second edition, Cold Spring Harbor Press, Cold Spring 

15 Harbor, NY), which is incorporated herein by reference in its entirety. The DNA-BD/nGPCR-x 
fusion construct is verified by sequencing, and tested for autonomous reporter gene activation 
and cell toxicity, both of which would prevent a successful two-hybrid analysis. Similar controls 
are performed with the AD/library fusion construct to ensure expression in host cells and lack of 
transcriptional activity. Yeast cells are transformed (ca. 105 transformants/mg DNA) with both 

20 the nGPCR-x and library fusion plasmids according to standard procedures (Ausubel et aL, 

1992, Short protocols in molecular biology, fourth edition, Greene and Wiley-interscience, NY, 
which is incorporated herein by reference in its entirety). In vivo binding of DNA-BD/nGPCR-x 
with AD/library proteins results in transcription of specific yeast plasmid reporter genes (i.e., 
lacZ, HIS 3, ADE2, LEU2). Yeast cells are plated on nutrient-deficient media to screen for 

25 expression of reporter genes. Colonies are dually assayed for P-galactosidase activity upon 

growth in Xgal (5-bromo-4-chloro-3-indolyl-p-D-galactoside) supplemented media (filter assay 
for p-galactosidase activity is described in Breeden et aL, Cold Spring Harb. Symp. Quant. 
BioL, 1985, 50, 643, which is incorporated herein by reference in its entirety). Positive AD- 
library plasmids are rescued from transformants and reintroduced into the original yeast strain as 

30 well as other strains containing unrelated DNA-BD fusion proteins to confirm specific nGPCR- 
x/library protein interactions. Insert DNA is sequenced to verify the presence of an open reading 
frame fused to GAL4 AD and to determine the identity of the nGPCR-x-binding protein. 
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Example 9: Mobility Shift DNA-Binding Assay Using Gel Electrophoresis 

A gel electrophoresis mobility shift assay can rapidly detect specific protein-DNA 
interactions. Protocols are widely available in such manuals as Sambrook et al. 1989, Molecular 
cloning: a laboratory manual, second edition, Cold Spring Harbor Press, Cold Spring Harbor, 
NY and Ausubel, F. M. et al., 1992, Short Protocols in Molecular Biology, fourth edition, 
Greene and Wiley-interscience, NY, each of which is incorporated herein by reference in its 
entirety. 

Probe DNA(<300 bp) is obtained from synthetic oligonucleotides, restriction 
endonuclease fragments, or PGR fragments and end-labeled with 32 P. An aliquot of purified 
nGPCR-x {ca. 15 \xg) or crude nGPCR-x extract {ca. 15 ng) is incubated at constant temperature 
(in the range 22-37C) for at least 30 minutes in 10-15 \d ofbuffer {i.e. TAE or TBE,pH 8.0-8.5) 
containing radiolabeled probe DNA, nonspecific carrier DNA {ca. 1 ng), BSA (300 jig/ml), and 
10% (v/v) glycerol. The reaction mixture is then loaded onto a polyacrylamide gel and run at 30- 
35 mA until good separation of free probe DNA from protein-DNA complexes occurs. The gel 
is then dried and bands corresponding to free DNA and protein-DNA complexes are detected by 
autoradiography. 

Example 10: Antibodies to nGPCR-x 

Standard techniques are employed to generate polyclonal or monoclonal antibodies to 
the nGPCR-x receptor, and to generate useful antigen-binding fragments thereof or variants 
thereof including "humanized" variants. Such protocols can be found, for example, in 
Sambrook et al. (1989) and Harlow et al (Eds.), Antibodies A Laboratory Manual, Cold Spring 
Harbor Laboratory; Cold Spring Harbor, NY (1988). In one embodiment, recombinant nGPCR- 
x polypeptides (or cells or cell membranes containing such polypeptides) are used as antigen to 
generate the antibodies. In another embodiment, one or more peptides having amino acid 
sequences corresponding to an immunogenic portion of nGPCR-x {e.g. 9 6, 7, 8, 9, 10, 11, 12, 13, 
14, 15, 16, 17, 18, 19, 20, or more amino acids) are used as antigen. Peptides corresponding to 
extracellular portions of nGPCR-x, especially hydrophilic extracellular portions, are preferred. 
The antigen may be mixed with an adjuvant or linked to a hapten to increase antibody 
production. 

Polyclonal or Monoclonal antibodies 

As one exemplary protocol, recombinant nGPCR-x or a synthetic fragment thereof is 
used to immunize a mouse for generation of monoclonal antibodies (or larger mammal, such as 
a rabbit, for polyclonal antibodies). To increase antigenicity, peptides are conjugated to Keyhole 
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Lympet Hemocyanin (Pierce), according to the manufacturer's recommendations. For an initial 
injection, the antigen is emulsified with Freund's Complete Adjuvant and injected 
subcutaneously. At intervals of two to three weeks, additional aliquots of nGPCR-x antigen are 
emulsified with Freund's Incomplete Adjuvant and injected subcutaneously. Prior to the final 
booster injection, a serum sample is taken from the immunized mice and assayed by western 
blot to confirm the presence of antibodies that immunoreact with nGPCR-x. Serum from the 
immunized animals may be used as polyclonal antisera or used to isolate polyclonal antibodies 
that recognize nGPCR-x. Alternatively, the mice are sacrificed and their spleen removed for 
generation of monoclonal antibodies. 

To generate monoclonal antibodies, the spleens are placed in 10 ml serum-free RPMI 
1640, and single cell suspensions are formed by grinding the spleens in serum-free RPMI 1640, 
supplemented with 2 niM L-glutamine, 1 mM sodium pyruvate, 100 units/ml penicillin, and 100 
jig/ml streptomycin (RPMI) (Gibco, Canada). The cell suspensions are filtered and washed by 
centrifugation and resuspended in serum-free RPMI. Thymocytes taken from three naive Balb/c 
mice are prepared in a similar manner and used as a Feeder Layer. NS-1 myeloma cells, kept in 
log phase in RPMI with 10% fetal bovine serum (FBS) (Hyclone Laboratories, Inc., Logan, 
Utah) for three days prior to fusion, are centrifuged and washed as well. 

To produce hybridoma fusions, spleen cells from the immunized mice are combined with 
NS-1 cells and centrifuged, and the supernatant is aspirated. The cell pellet is dislodged by 
tapping the tube, and 2 ml of 37C PEG 1500 (50% in 75 mM HEPES, pH 8.0) (Boehringer- 
Mannheim) is stirred into the pellet, followed by the addition of serum-free RPMI. Thereafter, 
the cells are centrifuged, resuspended in RPMI containing 15% FBS, 100 |xM sodium 
hypoxanthine, 0.4 pM aminopterin, 16 pM thymidine (HAT) (Gibco), 25 units/ml EL-6 
(Boehringer-Manuheim) and 1.5 x 10 6 thymocytes/ml, and plated into 10 Coming flat-bottom 
96-well tissue culture plates (Corning, Corning New York). 

On days 2, 4, and 6 after the fusion, 100 pi of medium is removed from the wells of the 
fusion plates and replaced with fresh medium. On day 8, the fusions are screened by ELISA, 
testing for the presence of mouse IgG that binds to nGPCR-x. Selected fusion wells are further 
cloned by dilution until monoclonal cultures producing anti-nGPCR-x antibodies are obtained. 
Humanization of anti-nGPCR-x monoclonal antibodies 

The expression pattern of nGPCR-x as reported herein and the proven track record of 
GPCRs as targets for therapeutic intervention suggest therapeutic indications for nGPCR-x 
inhibitors (antagonists). nGPCR-x-neutralizing antibodies comprise one class of therapeutics 
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useful as nGPCR-x antagonists. Following are protocols to improve the utility of anti-nGPCR-x 
monoclonal antibodies as therapeutics in humans by '"humanizing" the monoclonal antibodies to 
improve their serum half-life and render them less immunogenic in human hosts (Le. 9 to prevent 
human antibody response to non-human anti-nGPCR-x antibodies). 

5 The principles of humanization have been described in the literature and are facilitated 

by the modular arrangement of antibody proteins. To minimize the possibility of binding 
complement, a humanized antibody of the IgG4 isotype is preferred. 

For example, a level of humanization is achieved by generating chimeric antibodies 
comprising the variable domains of non-human antibody proteins of interest with the constant 

10 domains of human antibody molecules. (See, e.g. 9 Morrison et al 9 Adv. Immunol., 44:65-92 
(1989)). The variable domains of nGPCR-x-neutralizing anti-nGPCR-x antibodies are cloned 
from the genomic DNA of a B-cell hybridoma or from cDNA generated from mRNA isolated 
from the hybridoma of interest. The V region gene fragments are linked to exons encoding 
human antibody constant domains, and the resultant construct is expressed in suitable 

15 mammalian host cells (e.g. 9 myeloma or CHO cells). 

To achieve an even greater level of humanization, only those portions of the variable 
region gene fragments that encode antigen-binding complementarity determining regions 
("CDR") of the non-human monoclonal antibody genes are cloned into human antibody 
sequences. (See, e.g., Jones et al 9 Nature 321:522-525 (1986); Riechmann et al 9 Nature 

20 332:323-327 (1988); Verhoeyen et al 9 Science 239:1534-36 (1988); and Tempest et al r 

Bio/Technology 9: 266-71 (1991)). If necessary, the p-sheet framework of the human antibody 
surrounding the CDR3 regions also is modified to more closely mirror the three dimensional 
structure of the antigen-binding domain of the original monoclonal antibody. (See 
• Kettleborough et al 9 Protein Engin., 4:773-783 (1991); and Foote et al 9 J. Mol. Biol., 

25 224:487-499 (1992)). 

In an alternative approach, the surface of a non-human monoclonal antibody of interest 
is humanized by altering selected surface residues of the non-human antibody, e.g., by 
site-directed mutagenesis, while retaining all of the interior and contacting residues of the 
non-human antibody. See Padlan, Molecular Immunol., 28(4/5):489-98 (1991). 

30 The foregoing approaches are employed using nGPCR-x-neutralizing anti-nGPCR-x 

monoclonal antibodies and the hybridomas that produce them to generate humanized nGPCR- 
x-neutralizing antibodies useful as therapeutics to treat or palliate conditions wherein nGPCR-x 
expression or ligand-mediated nGPCR-x signaling is detrimental. 
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Human nGPCR-x-Neutralizing Antibodies from Phage Display 

Human nGPCR-x-neutralizing antibodies are generated by phage display techniques 
such as those described in Aujame et al, Human Antibodies 8(4):155-168 (1997); 
Hoogenboom, TDBTECH 15:62-70 (1997); and Rader et al 9 Curr. Opin. Biotechnol. 8:503-508 
5 (1 997), each of which is incorporated herein by reference in is entirety. For example, antibody 
variable regions in the form of Fab fragments or linked single chain Fv fragments are fused to 
the amino terminus of filamentous phage minor coat protein pin. Expression of the fusion 
protein and incorporation thereof into the mature phage coat results in phage particles that 
present an antibody on their surface and contain the genetic material encoding the antibody. A 
10 phage library comprising such constructs is expressed in bacteria, and the library is screened for 
nGPCR-x-specific phage-antibodies using labeled or immobilized nGPCR-x as antigen-probe. 
Human nGPCR-x-neutralizing antibodies from transgenic mice 

Human nGPCR-x-neutralizing antibodies are generated in transgenic mice essentially as 
described in Bruggemann et al 9 Immunol. Today 17(8):391-97 (1996) and Bruggemann et al 9 
15 Curr. Opin. Biotechnol. 8:455-58 (1997). Transgenic mice carrying human V-gene segments in 
germline configuration and that express these transgenes in their lymphoid tissue are immuniz ed 
with a nGPCR-x composition using conventional immunization protocols. Hybridomas are 
generated using B cells from the immunized mice using conventional protocols and screened to 
identify hybridomas secreting anti-nGPCR-x human antibodies (e.g., as described above). 
20 Example 11 : Assays to Identify Modulators of nGPCR-x Activity 

Set forth below are several nonlimiting assays for identifying modulators (agonists and 
antagonists) of nGPCR-x activity. Among the modulators that can be identified by these assays 
are natural ligand compounds of the receptor; synthetic analogs and derivatives of natural 
ligands; antibodies, antibody fragments, and/or antibody-like compounds derived from natural 
25 antibodies or from antibody-like combinatorial libraries; and/or synthetic compounds identified 
by high-throughput screening of libraries; and the like. All modulators that bind nGPCR-x are 
useful for identifying nGPCR-x in tissue samples (e.g., for diagnostic purposes, pathological 
purposes, and the like). Agonist and antagonist modulators are useful for up-regulating and 
down-regulating nGPCR-x activity, respectively, to treat disease states characterized by 
30 abnormal levels of nGPCR-x activity. The assays may be performed using single putative 
modulators, and/or may be performed using a known agonist in combination with candidate 
antagonists (or visa versa). 
A. cAMP Assays 
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In one type of assay, levels of cyclic adenosine monophosphate (cAMP) are measured in 
nGPCR-x-transfected cells that have been exposed to candidate modulator compounds. 
Protocols for cAMP assays have been described in the literature, (See, e.g. 9 Sutherland et aL, 
Circulation 37: 279 (1968); Frandsen et al. y Life Sciences 18: 529-541 (1976); Dooley et ah, 

5 Journal of Pharmacology and Experimental Therapeutics 283 (2): 735-41 (1997); and George et 
al 9 Journal of Biomolecular Screening 2 (4): 235-40 (1997)). An exemplary protocol for such an 
assay, using an Adenylyl Cyclase Activation FlashPlate® Assay from NEN™ Life Science 
Products, is set forth below* 

Briefly, the nGPCR-x coding sequence (e.g. , a cDNA or intronless genomic DNA) is 

10 subcloned into a commercial expression vector, such as pzeoSV2 (Invitrogen), and transiently 
transfected into Chinese Hamster Ovary (CHO) cells using known methods, such as the 
transfection protocol provided by B o ehringer -Mannheim when supplying the FuGENE 6 
transfection reagent. Transfected CHO cells are seeded into 96-well microplates from the 
FlashPlate® assay kit, which are coated with solid scintillant to which antisera to cAMP has 

15 been bound. For a control, some wells are seeded with wild type (untransfected) CHO cells. 

Other wells in the plate receive various amounts of a c AMP standard solution for use in creating 
a standard curve. 

One or more test compounds (i.e., candidate modulators) are added to the cells in each 
well, with water and/or compound-free medium/diluent serving as a control or controls. After 
20 treatment, cAMP is allowed to accumulate in the cells for exactly 15 minutes at room 

temperature. The assay is terminated by the addition of lysis buffer containing [ 125 T|Tlabeled 
cAMP, and the plate is counted using a Packard Topcount™ 96-well microplate scintillation 

125n 

counter. Unlabeled cAMP from the lysed cells (or from standards) and fixed amounts of [ I]- 

cAMP compete for antibody bound to the plate. A standard curve is constructed, and c AMP 
25 values for the unknowns are obtained by interpolation. Changes in intracellular cAMP levels of 

cells in response to exposure to a test compound are indicative of nGPCR-x modulating activity. 

Modulators that act as agonists of receptors which couple to the G s subtype of G proteins will 

stimulate production of cAMP, leading to a measurable 3-1 0 fold increase in cAMP levels. 

Agonists of receptors which couple to the Gy Q subtype of G proteins will inhibit forskolin- 
30 stimulated cAMP production, leading to a measurable decrease in cAMP levels of 50-100%. 

Modulators that act as inverse agonists will reverse these effects at receptors that are either 

constitutively active or activated by known agonists. 
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B. Aequorin Assays 

In another assay, cells (e.g., CHO cells) are transiently co-transfected with both a 
nGPCR-x expression construct and a construct that encodes the photoprotein apoaquoriru In the 
presence of the cofactor coelenterazine, apoaquorin will emit a measurable luminescence that is 
proportional to the amount of intracellular (cytoplasmic) free calcium. (See generally, Cobbold, 
et al. "Aequorin measurements of cytoplasmic free calcium," In: McCormack J.G. and Cobbold 
P.H., eds., Cellular Calcium: A Practical Approach. Qxford:IRL Press (1991); Stables et al., 
Analytical Biochemistry 252: 115-26 (1997); and Haugland, Handbook of Fluorescent Probes 
and Research Chemicals, Sixth edition. Eugene OR: Molecular Probes (1996).) 

In one exemplary assay, nGPCR-x is subcloned into the commercial expression vector 
pzeoSV2 (Invitrogen) and transiently co-transfected along with a construct that encodes the 
photoprotein apoaquorin (Molecular Probes, Eugene, OR) into CHO cells using the transfection 
reagent FuGENE 6 (Boehringer-Mannheim) and the transfection protocol provided in the 
product insert. 

The cells are cultured for 24 hours at 37C in MEM (Gibco/BRL, Gaithersburg, MD) 
supplemented with 10% fetal bovine serum, 2 mM glutamine, 10 U/ml penicillin and 10 fig/ml 
streptomycin, at which time the medium is changed to serum-free MEM containing 5 pM 
coelenterazine (Molecular Probes, Eugene, OR). Culturing is then continued for two additional 
hours at 37C. Subsequently, cells are detached from the plate using VERSEN (Gibco/BRL), 
washed, and resuspended at 200,000 cells/ml in serum-free MEM. 

Dilutions of candidate nGPCR-x modulator compounds are prepared in serum-free 
MEM and dispensed into wells of an opaque 96-well assay plate at 50 pl/well. Plates are then 
loaded onto an MLX microliter plate luminometer (Dynex Technologies, Inc., Chantilly, VA). 
The instrument is programmed to dispense 50 \il cell suspensions into each well, one well at a 
time, and immediately read luminescence for 15 seconds. Dose-response curves for the 
candidate modulators are constructed using the area under the curve for each light signal peak. 
Data are analyzed with SlideWrite, using the equation for a one-site ligand, and EC50 values are 
obtained. Changes in luminescence caused by the compounds are considered indicative of 
modulatory activity. Modulators that act as agonists at receptors which couple to the G q subtype 
of G proteins give an increase in luminescence of up to 100 fold. Modulators that act as inverse 
agonists will reverse this effect at receptors that are either constitutively active or activated by 
known agonists. 
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C Lucif erase Reporter Gene Assay 

The photoprotein luciferase provides another useful tool for assaying for modulators of 
nGPCR-x activity. Cells (e.g., CHO cells or COS 7 cells) are transiently co-transfected with 
both a nGPCR-x expression construct (e.g., nGPCR-x in pzeoSV2) and a reporter construct 
which includes a gene for the luciferase protein downstream from a transcription factor binding 
site, such as the cAMP-response element (CRE), AP-1, or NF-kappa B. Agonist binding to 
receptors coupled to the G s subtype of G proteins leads to increases in cAMP, thereby activating 
the CRE transcription factor and resulting in expression of the luciferase gene. Agonist binding 
to receptors coupled to the G q subtype of G protein leads to production of diacylglycerol that 
activates protein kinase C, which activates the AP-1 or NF-kappa B transcription factors, in turn 
resulting in expression of the luciferase gene. Expression levels of luciferase reflect the 
activation status of the signaling events. (See generally, George et al 9 Journal of Biomolecular 
Screening, 2(4); 235-240 (1997); and Stratowa et aL 9 Current Opinion in Biotechnology 6: 
574-581 (1995)). Luciferase activity may be quantitatively measured using, e.g., luciferase 
assay reagents that are commercially available from Promega (Madison, WI). 

In one exemplary assay, CHO cells are plated in 24- well culture dishes at a density of 
100,000 cells/well one day prior to transfection and cultured at 37C in MEM (Gibco/BRL) 
supplemented with 10% fetal bovine serum, 2 mM glutamine, 10 U/ml penicillin and 10 jig/ml 
streptomycin. Cells are transiently co-transfected with both a nGPCR-x expression construct and 
a reporter construct containing the luciferase gene. The reporter plasmids CRE-luciferase, 
AP-1 -luciferase and NF-kappaB-luciferase may be purchased from Stratagene (LaJolla, CA). 
Transfections are performed using the FuGENE 6 transfection reagent (Boehringer-Mannheim) 
according to the supplier's instructions. Cells transfected with the reporter construct alone are 
used as a control. Twenty-four hours after transfection, cells are washed once with PBS 
pre-warmed to 37C. Serum-free MEM is then added to the cells either alone (control) or with 
one or more candidate modulators and the cells are incubated at 37C for five hours. Thereafter, 
cells are washed once with ice-cold PBS and lysed by the addition of 1 00 jd of lysis buffer per 
well from the luciferase assay kit supplied by Promega. After incubation for 15 minutes at room 
temperature, 15 pi of the lysate is mixed with 50 pi of substrate solution (Promega) in an 
opaque-white, 96-well plate, and the luminescence is read immediately on a Wallace model 
1450 MicroBeta scintillation and luminescence counter (Wallace Instruments, Gaithersburg, 
MD). 
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Differences in luminescence in the presence versus the absence of a candidate modulator 
compound are indicative of modulatory activity. Receptors that are either constitutively active or 
activated by agonists typically give a 3 to 20-fold stimulation of luminescence compared to cells 
transfected with the reporter gene alone. Modulators that act as inverse agonists will reverse 
this effect. 

D. Intracellular calcium measurement using FUPR 

Changes in intracellular calcium levels are another recognized indicator of G protein- 
coupled receptor activity, and such assays can be employed to screen for modulators of nGPCR- 
x activity. For example, CHO cells stably transfected with a nGPCR-x expression vector are 
plated at a density of 4 x 10 4 cells/well in Packard black-walled, 96-well plates specially 
designed to discriminate fluorescence signals emanating from the various wells on the plate. The 
cells are incubated for 60 minutes at 37C in modified Dulbecco's PBS (D-PBS) containing 36 
mg/L pyruvate and 1 g/L glucose with the addition of 1% fetal bovine serum and one of four 
calcium indicator dyes (Fluo-3™ AM, Fluo-4™ AM, Calcium Green™- 1 AM, or Oregon 
Green™ 488 BAPTA-1 AM), each at a concentration of 4 |xM. Plates are washed once with 
modified D-PBS without 1% fetal bovine serum and incubated for 10 minutes at 37C to remove 
residual dye from the cellular membrane, hi addition, a series of washes with modified D-PBS 
without 1% fetal bovine serum is performed immediately prior to activation of the calcium 
response. 

A calcium response is initiated by the addition of one or more candidate receptor agonist 
compounds, calcium ionophore A23187 (10 jiM; positive control), or ATP (4 pM; positive 
control). Fluorescence is measured by Molecular Device's FLIPR with an argon laser (excitation 
at 488 nm). (See, e.g., Kuntzweiler et al., Drug Development Research, 44(l):14-20 (1998)). 
The F-stop for the detector camera was set at 2.5 and the length of exposure was 
0.4 milliseconds. Basal fluorescence of cells was measured for 20 seconds prior to addition of 
candidate agonist, ATP, or A23187, and the basal fluorescence level was subtracted from the 
response signal. The calcium signal is measured for approximately 200 seconds, taking readings 
every two seconds. Calcium ionophore A23187 and ATP increase the calcium signal 200% 
above baseline levels. In general, activated GPCRs increase the calcium signal approximately 
10-15% above baseline signal. 
E. Mitogenesis Assay 

In a mitogenesis assay, the ability of candidate modulators to induce or inhibit nGPCR- 
x-mediated cell division is determined. (See, e.g., Lajiness et al., Journal of Pharmacology and 
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Experimental Therapeutics 267(3): 1573-1581 (1993)). For example, CHO cells stably 
expressing nGPCR-x are seeded into 96-well plates at a density of 5000 cells/well and grown at 
37C in MEM with 10% fetal calf serum for 48 hours, at which time the cells are rinsed twice 
with serum-free MEM. After rinsing, 80 |xl of fresh MEM, or MEM containing a known 
mitogen, is added along with 20 pi MEM containing varying concentrations of one or more 
candidate modulators or test compounds diluted in serum-free medium. As controls, some wells 
on each plate receive serum-free medium alone, and some receive medium containing 10% fetal 
bovine serum. Untransfected cells or cells transfected with vector alone also may serve as 
controls. 

After culture for 16-18 hours, 1 pCi of [ 3 H]-thymidine (2 Ci/mmol) is added to the wells 
arid cells are incubated for an additional 2 hours at 37C. The cells are trypsinized and collected 
on filter mats with a cell harvester (Tomtec); the filters are thai counted in a Betaplate counter. 
The incorporation of [ 3 H]-thymidine in serum-free test wells is compared to the results achieved 
in cells stimulated with serum (positive control). Use of multiple concentrations of test 
compounds permits creation and analysis of dose-response curves using the non-linear, least 
squares fit equation: A = Bx [CI (D + Q] + G where A is the percent of serum stimulation; B is 
the maximal effect minus baseline; C is the EC50; D is the concentration of the compound; and 
G is the maximal effect. Parameters B, C and G are determined by Simplex optimization. 

Agonists that bind to the receptor are expected to increase [ H]-thymidine incorporation 
into cells, showing up to 80% of the response to serum. Antagonists that bind to the receptor 
will inhibit the stimulation seen with a known agonist by up to 1 00%. 
R [> 5 S]GTPyS Binding Assay 

Because G protein-coupled receptors signal through intracellular G proteins whose 
activity involves GTP binding and hydrolysis to yield bound GDP, measurement of binding of 
the non-hydrolyzable GTP analog [ 35 S]GTPyS in the presence and absence of candidate 
modulators provides another assay for modulator activity. (See, e.g., Kowal et al., 
Neuropharmacology 37:179-187 (1998).) 

In one exemplary assay, cells stably transfected with a nGPCR-x expression vector are 
grown in 10 cm tissue culture dishes to subconfluence, rinsed once with 5 ml of ice-cold 
Ca 2+ /Mg 2+ -free phosphate-buffered saline, and scraped into 5 ml of the same buffer. Cells are 
pelleted by centrifugation (500 x g, 5 minutes), resuspended in TEE buffer (25 mM Tris, pH 7.5, 
5 mM EDTA, 5 mM EGTA), and frozen in liquid nitrogen. After thawing, the cells are 
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homogenized using a Dounce homogenizer (one ml TEE per plate of cells), and centrifuged at 
1,000 x g for 5 minutes to remove nuclei and unbroken cells. 

The homogenate supernatant is centrifuged at 20,000 x g for 20 minutes to isolate the 
membrane fraction, and the membrane pellet is washed once with TEE and resusp ended in 
binding buffer (20 mM HEPES, pH 7.5, 150 mM NaCl, 10 mM MgCl 2 , 1 mM EDTA). The 
resusp ended membranes can be frozen in liquid nitrogen and stored at -70C until use. 

Aliquots of cell membranes prepared as described above and stored at -70C are thawed, 
homogenized, and diluted into buffer containing 20 mM HEPES, 10 mM MgCl 2 , 1 mM EDTA, 
120 mM NaCl, 10 pM GDP, and 0.2 mM ascorbate, at a concentration of 10-50 pg/ml. In a final 
volume of 90 pi, homogenates are incubated with varying concentrations of candidate modulator 
compounds or 100 pM GTP for 30 minutes at 30C and then placed on ice. To each sample, 10 
pi guanosine 5'-0-(3[ 35 S]thio) triphosphate (NEN, 1200 Ci/mmol; [ 35 S]-GTPyS), was added to a 
final concentration of 100-200 pM. Samples are incubated at 30C for an additional 30 minutes, 1 
ml of lOmM HEPES, pH 7.4, 10 mM MgCl 2 , at 4C is added and the reaction is stopped by 
filtration. 

Samples are filtered over Whatman GF/B filters and the filters are washed with 20 ml 
ice-cold 10 mM HEPES, pH 7.4, 10 mM MgCl 2 . Filters are counted by liquid scintillation 
spectroscopy. Nonspecific binding of [ 35 S]-GTPyS is measured in the presence of 100 pM GTP 
and subtracted from the total. Compounds are selected that modulate the amount of [ S]-GTPyS 
binding in the cells, compared to untransfected control cells. Activation of receptors by agonists 
gives up to a five-fold increase in [ 35 S]GTPyS binding. This response is blocked by antagonists. 
G. MAP Kinase Activity Assay 

Evaluation of MAP kinase activity in cells expressing a GPCR provides another assay to 
identify modulators of GPCR activity. (See, e.g., Lajiness et al., Journal of Pharmacology and 
Experimental Therapeutics 267(3): 1573-1 581 (1993) and Boulton et al., Cell 65:663-675 
(1991).) 

In one embodiment, CHO cells stably transfected with nGPCR-x are seeded into 6-well 
plates at a density of 70,000 cells/well 48 hours prior to the assay. During this 48-hour period, 
the cells are cultured at 37C in MEM medium supplemented with 10% fetal bovine serum, 2mM 
glutamine, 10 U/ml penicillin and lOpg/ml streptomycin. The cells are serum-starved for 1-2 
hours prior to the addition of stimulants. 

For the assay, the cells are treated with medium alone or medium containing either a 
candidate agonist or 200 nM Phorbol ester- myristoyl acetate (i.e., PMA, a positive control), and 
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the cells are incubated at 37C for varying times. To stop the reaction, the plates are placed on 
ice, the medium is aspirated, and the cells are rinsed with 1 ml of ice-cold PBS containing ImM 
EDTA. Thereafter, 200^1 of cell lysis buffer (12.5 mM MOPS, pH 7.3, 12.5 mM 
glycerophosphate, 7.5mM MgCk, 0.5mM EGTA, 0.5 mM sodium vanadate, ImM benzamidine, 
ImM dithiothreitol, 10 ng/ml leupeptin, 10 jig/ml aprotinin, 2jig/ml pepstatin A, and IjjM 
okadaic acid) is added to the cells. The cells are scraped from the plates and homogenized by 10 
passages through a 23 3/4 G needle, and the cytosol fraction is prepared by centrifugation at 
20,000 x g for 1 5 minutes. 

Aliquots (5-10 jxl containing 1-5 pg protein) of cytosol are mixed with 1 mM MAPK 
Substrate Peptide (APRTPGGRR; SEQ ID NO: 137), Upstate Biotechnology, Inc., N.Y.) and 
50pM [y- 32 P]ATP (NEN, 3000 Ci/mmol), diluted to a final specific activity of -2000 cpm/pmol, 
in a total volume of 25 jlxI. The samples are incubated for 5 minutes at 30C, and reactions are 
stopped by spotting 20 \il on 2 cm 2 squares of Whatman P81 phosphocellulose paper. The filter 
squares are washed in 4 changes of 1% H3PO4, and the squares are subjected to liquid 
scintillation spectroscopy to quantitate bound label. Equivalent cytosolic extracts are incubated 
without MAPK substrate peptide, and the bound label from these samples are subtracted from 
the matched samples with the substrate peptide. The cytosolic extract from each well is used as a 
separate point. Protein concentrations are determined by a dye binding protein assay (BiorRad 
Laboratories). Agonist activation of the receptor is expected to result in up to a five-fold 
increase in MAPK enzyme activity. This increase is blocked by antagonists. 
H, fHJArachidonic Add Release 

The activation of GPCRs also has been observed to potentiate arachidonic acid release in 
cells, providing yet another useful assay for modulators of GPCR activity. (See, e.g., 
Kantennan et al., Molecular Pharmacology 39:364-369 (1991).) For example, CHO cells that 
are stably transfected with a nGPCR-x expression vector are plated in 24-well plates at a density 
of 15,000 cells/well and grown in MEM medium supplemented with 10% fetal bovine serum, 2 
mM glutamine, 10 U/ml penicillin and 10 jig/ml streptomycin for 48 hours at 37C before use. 
Cells of each well are labeled by incubation with [ 3 H]-arachidonic acid (Amersham Corp., 210 
Ci/mmol) at 0.5 ^iCi/ml in 1 ml MEM supplemented with lOmM HEPES, pH 7.5, and 0.5% 
fatty-acid-free bovine serum albumin for 2 hours at 37C. The cells are then washed twice with 1 
ml of the same buffer. 

Candidate modulator compounds are added in 1 ml of the same buffer, either alone or 
with lOpM ATP and the cells are incubated at 37C for 30 minutes. Buffer alone and mock- 
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transfected cells are used as controls. Samples (0.5 ml) from each well are cQunted by liquid 
scintillation spectroscopy. Agonists which activate the receptor will lead to potentiation of the 
ATP-stimulated release of [ 3 H]-arachidonic acid. This potentiation is blocked by antagonists. 
L Extracellular Acidification Rate 

In yet another assay, the effects of candidate modulators of nGPCR-x activity are 
assayed by monitoring extracellular changes in pH induced by the test compounds. (See, e.g., 
Dunlop et aL, Journal of Pharmacological and Toxicological Methods 40(l):47-55 (1998).) In 
one embodiment, CHO cells transfected with a nGPCR-x expression vector are seeded into 12 
mm capsule cups (Molecular Devices Corp.) at 4 x 10 5 cells/cup in MEM supplemented with 
10% fetal bovine serum, 2 mM L-glutamine, 10 U/ml penicillin, and 10 |xg/ml streptomycin. 
The cells are incubated in this medium at 37C in 5% CO2 for 24 hours. 

Extracellular acidification rates are measured using a Cytosensor microphysiometer 
(Molecular Devices Corp.). The capsule cups are loaded into the sensor chambers of the 
microphysiometer and the chambers are perfused with running buffer (bicarbonate-free MEM 
supplemented with 4 mM L-glutamine, 10 units/ml penicillin, 10 |xg/ml streptomycin, 26 mM 
NaCl) at a flow rate of 100 pl/minute. Candidate agonists or other agents are diluted into the 
running buffer and perfused through a second fluid path. During each 60-second pump cycle, 
the pump is run for 38 seconds and is off for the remaining 22 seconds. The pH of the running 
buffer in the sensor chamber is recorded during the cycle from 43-58 seconds, and the pump is 
re-started at 60 seconds to start the next cycle. The rate of acidification of the running buffer 
during the recording time is calculated by the Cytosoft program. Changes in the rate of 
acidification are calculated by subtracting the baseline value (the average of 4 rate 
measurements immediately before addition of a modulator candidate) from the highest rate 
measurement obtained after addition of a modulator candidate. The selected instrument detects 
61 mV/pH unit. Modulators that act as agonists of the receptor result in an increase in the rate of 
extracellular acidification compared to the rate in the absence of agonist This response is 
blocked by modulators which act as antagonists of the receptor. 
Example 12: Using nGPCR-x Proteins to Isolate Neurotransmitters 

The isolated nGPCR-x proteins can be used to isolate novel or known neurotransmitters 
(Saito et aL, Nature, 400: 265-269, 1999). The cDNAs that encode the isolated nGPCR-x can be 
cloned into mammalian expression vectors and used to stably or transiently transfect 
mammalian cells including CHO, Cos or HEK293 cells. Receptor expression can be determined 
by Northern blot analysis of transfected cells and identification of an appropriately sized mRNA 
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band (predicted size from the cDNA). Brain regions shown by mRNA analysis to express each 
of the nGPCR-x proteins could be processed for peptide extraction using any of several 
protocols ((Reinsheidk R.K. et aL, Science 270: 243-247, 1996; Sakurai, T., et al., Cell 92; 573- 
585, 1998; Hinuma, S., et al., Nature 393: 272-276, 1998). Chromotographic fractions of brain 
extracts could be tested for ability to activate nGPCR-x proteins by measuring second 
messenger production such as changes in cAMP production in the presence or absence of 
forskolin, changes in inositol 3-phosphate levels, changes in intracellular calcium levels or by 
indirect measures of receptor activation including receptor stimulated mitogenesis, receptor 
mediated changes in extracellular acidification or receptor mediated changes in reporter gene 
activation in response to cAMP or calcium (these methods should all be referenced in other 
lections of the patent). Receptor activation could also be monitored by co-transfecting cells with 
a chimeric GIq/i3 to force receptor coupling to a calcium stimulating pathway (Conklin et al., 
Nature 363; 274-276, 1993). Neurotransmitter mediated activation of receptors could also be 
monitored by measuring changes in [ 35 S]-GTPKS binding in membrane fractions prepared 
from transfected mammalian cells. This assay could also be performed using baculoviruses 
containing nGPCR-x proteins infected into SF9 insect cells. 

The neurotransmitter which activates nGPCR-x proteins can be purified to homogeneity 
through successive rounds of purification using nGPCR-x proteins activation as a measurement 
of neurotransmitter activity. The composition of the neurotransmitter can be determined by mass 
spectrometry and Edman degradation if peptidergic. Neurotransmitters isolated in this manner 
will be bioactive materials which will alter neurotransmission in the central nervous system and 
will produce behavioral and biochemical changes. 

Example 13: Using nGPCR-x Proteins to Isolate and Purify G Proteins 

cDNAs encoding nGPCR-x proteins are epitope-tagged at the amino terminuus end of 
the cDNA with the cleavable influenza-hemagglutinin signal sequence followed by the FLAG 
epitope (IBI, New Haven, CT). Additionally, these sequences are tagged at the carboxyl 
terminus with DNA encoding six histidine residues. (Amino and Carboxyl Terminal 
Modifications to Facilitate the Production and Purification of a G Protein-Coupled Receptor, 
B.K. Kobilka , Analytical Biochemistry, Vol. 231, No. 1, Oct 1995, pp. 269-271). The resulting 
sequences are cloned into a baculovirus expression vector such as pVL1392 (Invitrogen). The 
baculovirus expression vectors are used to infect SF-9 insect cells as described (Guan et al. 9 
(1992) J. Biol. Chem. 267, 21995-21998). Infected SF-9 cells could be grown in 1000-ml 
cultures in SF900 II medium (Life Technologies, Inc.) containing 5% fetal calf serum (Gemini, 
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Calabasas, CA) and 0.1 mg/ml gentamicin (Life Technologies, Inc.) for 48 hours at which time 
the cells could be harvested. Cell membrane preparations could be separated from soluble 
proteins following cell lysis. nGPCR-x protein purification is carried out as described for 
purification of the &2 receptor (Kobilka, Anal. Biochem., 231 (1): 269-271, 1995) including 
solubilization of the membranes in 0.8-1.0 % n-dodecyl-D-maltoside (DM) (CalBiochem, La 
Jolla, CA) in buffer containing protease inhibitors followed by Ni-column chromatography 
using chelating Sepharose™ (Pharmacia, Uppsala, Sweden). The eluate from the Ni-column is 
further purified on an Ml anti-FLAG antibody column (TBI). Receptor containing fractions are 
monitored by using receptor specific antibodies following western blot analysis or by SDS- 
PAGE analysis to look for an appropriate sized protein band (appropriate size would be the 
predicted molecular weight of the protein). This method of purifying G protein is particularly 
useful to isolate G proteins that bind to the nGPCR-x proteins in the absence of an activating 
ligand. 

Some of the preferred embodiments of the invention described above are outlined below 
and include, but are not limited to, the following embodiments. As those skilled in the art will 
appreciate, numerous changes and modifications may be made to the preferred embodiments of 
the invention without departing from the spirit of the invention. It is intended that all such 
variations fall within the scope of the invention. The entire disclosure of each publication cited 
herein is incorporated herein by reference in its entirety. 
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What is claimed is: 

1 . An isolated nucleic acid molecule comprising a nucleotide sequence that encodes a 
polypeptide comprising an amino acid sequence homologous to sequences selected from the 
group consisting of: SEQ ID NO:68 to SEQ ID NO: 136, said nucleic acid molecule encoding at 

5 least a portion of nGPCR-x. 

2. The isolated nucleic acid molecule of claim 1 comprising a sequence that encodes a 
polypeptide comprising a sequence selected from the group consisting of SEQ ID NO:68 to 

: SEQ ID NO: 136. 

3i The isolated nucleic acid molecule of claim 1 comprising a sequence homologous to a 
sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO:67. 

4. The isolated nucleic acid molecule of claim 1 comprising a sequence selected from the 
15 group of sequences consisting of SEQ ID NO:l to SEQ ID NO:67. 

5. The isolated nucleic acid molecule of claim 4 comprising a sequence selected from the 
group of sequences consisting of SEQ ID NO:l to SEQ ID NO:67. 

20 6. The isolated nucleic acid molecule of claim 1 wherein said nucleic acid molecule is 
DNA. 

7. The isolated nucleic acid molecule of claim 1 wherein said nucleic acid molecule is 
RNA. 

25 

8. An expression vector comprising a nucleic acid molecule of any one of claims 1 to 5. 

9. The expression vector of claim 8 wherein said nucleic acid molecule comprises a 
sequence selected from the group of sequences consisting of SEQ ID NO:l to SEQ ID NO:67. 

30 

10. The expression vector of claim 8 wherein said vector is a plasmid. 

1 1 . The expression vector of claim 8 wherein said vector is a viral particle. 
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12. The expression vector of claim 1 1 wherein said vector is selected from the group 
consisting of adenoviruses, baculoviruses, parvoviruses, herpesviruses, poxviruses, adeno- 
associated viruses, Semliki Forest viruses, vaccinia viruses, and retroviruses. 

13. The expression vector of claim 8 wherein said nucleic acid molecule is operably 
connected to a promoter selected from the group consisting of simian virus 40, mouse mammary 
tumor virus, long terminal repeat of human immunodeficiency virus, maloney virus, 
cytomegalovirus immediate early promoter, Epstein Barr virus, rous sarcoma virus, human 
actin, human myosin, human hemoglobin, human muscle creatine, and human metalothionein. 

14. A host cell transformed with an expression vector of claim 8. 

15. The transformed host cell of claim 14 wherein said cell is a bacterial cell. 

16. The transformed host cell of claim 15 wherein said bacterial cell is E. coli. 

17. The transformed host cell of claim 14 wherein said cell is yeast. 

1 8. The transformed host cell of claim 1 7 wherein said yeast is S. cerevisiae. 

19. The transformed host cell of claim 14 wherein said cell is an insect cell. 

20. The transformed host cell of claim 1 9 wherein said insect cell is S. frugiperda. 

21. The transformed host cell of claim 14 wherein said cell is a mammalian cell. 

22. The transformed host cell of claim 21 wherein mammalian cell is selected from the 
group consisting of Chinese hamster ovary cells, HeLa cells, African green monkey kidney cells, 
human 293 cells, and murine 3T3 fibroblasts. 
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23. An isolated nucleic acid molecule comprising a nucleotide sequence complementary to 
at least a portion of a sequence selected from the group of sequences consisting of SEQ ID NO: 1 
to SEQ ID NO:67, said portion comprising at least 10 nucleotides. 

5 24. The nucleic acid molecule of claim 23 wherein said molecule is an antisense 
oligonucleotide directed to a region of a sequence selected from the group of sequences 
consisting of SEQ ID NO: 1 to SEQ ID NO:67. 

25. The nucleic acid molecule of claim 24 wherein said oligonucleotide is directed to a 
10 regulatory region of a sequence selected from the group of sequences consisting of SEQ ID 

NO:l to SEQ ID NO:67. 

26. A composition comprising a nucleic acid molecule of any one of claims 1 to 5 or 23 and 
an acceptable carrier or diluent. 

15 

27. A composition comprising a recombinant expression vector of claim 8 and an acceptable 
carrier or diluent 

28. A method of producing a polypeptide that comprises a sequence selected from the group 
20 of sequences consisting SEQ ID NO:68 to SEQ ID NO: 136, and homologs thereof, said method 

comprising the steps of: 

a) introducing a recombinant expression vector of claim 10 into a compatible host cell; 

b) growing said host cell under conditions for expression of said polypeptide; and 

c) recovering said polypeptide. 

25 

29. The method of claim 28 wherein said host cell is lysed and said polypeptide is recovered 
from the lysate of said host cell. 

30. The method of claim 28 wherein said polypeptide is recovered by purifying the culture 
30 medium without lysing said host cell. 

3 1 . An isolated polypeptide encoded by a nucleic acid molecule of claim 1 . 
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32. The polypeptide of claim 3 1 wherein said polypeptide comprises a sequence selected 
from the group of sequences consisting of SEQ ID NO:68 to SEQ ID NO: 136. 

33. The polypeptide of claim 31 wherein said polypeptide comprises an amino acid sequence 
homologous to a sequence selected from the group of sequences consisting of SEQ ID NO:68 to 
SEQIDNO:136. 

34. The polypeptide of claim 31 wherein said sequence homologous to a sequence selected 
from the group of sequences consisting of SEQ ID NO:68 to SEQ ID NO:136 comprises at least 
one conservative amino acid substitution compared to the sequences in the group of sequences 
consisting of SEQ ID NO:68 to SEQ ID NO:136. 

35 . The polypeptide of claim 3 1 wherein said polypeptide comprises an allelic variant of a 
polypeptide with a sequence selected from the group of sequences consisting of SEQ ID NO:68 
toSEQIDNO:136. 

36. A composition comprising a polypeptide of claim 31 and an acceptable carrier or diluent. 

37. An isolated antibody which binds to an epitope on a polypeptide of claim 31. 

38. The antibody of claim 37 wherein said antibody is a monoclonal antibody. 

39. A composition comprising an antibody of claim 37 and an acceptable carrier or diluent. 

40. A kit comprising an antibody which binds to a polypeptide of claim 31 and a negative 
control antibody. 

41 . The kit of claim 40 further comprising an additional kit component 

42. The kit of claim 41 wherein said additional kit component comprises instructions. 

43. The kit comprising a nucleic acid molecule of claim 1 or 2. 
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44. The kit of claim 43 further comprising an additional kit component. *- 

45. The kit of claim 44 wherein said additional kit component comprises instructions. 

5 46. A method of inducing an immune response in a mammal against a polypeptide of claim 
3 1 comprising administering to said mammal an amount of said polypeptide sufficient to induce 
said immune response. 

47. A method for identifying a compound which binds nGPCR-x comprising the steps of: 
10 a) contacting nGPCR-x with a compound; and 

b) determining whether said compound binds nGPCR-x. 

48. The method of claim 47 wherein binding of said compound to nGPCR-x is determined 
by a protein binding assay. 

15 

49. The method of claim 47 wherein said protein binding assay is selected from the group 
consisting of a gel-shift assay, Western blot, radiolabeled competition assay, phage-based 
expression cloning, co-fractionation by chromatography, co-precipitation, cross linking, 
interaction trap/two-hybrid analysis, southwestern analysis, and ELISA. 

20 

50. A compound identified by the method of claim 47. 

51. A method for identifying a compound which binds a nucleic acid molecule encoding 
nGPCR-x comprising the steps of: 

25 a) contacting said nucleic acid molecule encoding nGPCR-x with a compound; and 

b) determining whether said compound binds said nucleic acid molecule. 

52. The method of claim 5 1 wherein binding is determined by a gel-shift assay. 
30 53. A compound identified by the method of claim 5 1 . 



54. A method for identifying a compound which modulates the activity of nGPCR-x 
comprising the steps of: 
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a) contacting nGPCR-x with a compound; and 

b) determining whether nGPCR-x activity has been modulated. 

55. The method of claim 54 wherein said activity is neuropeptide binding. 

56. The method of claim 54 wherein said activity is neuropeptide signaling. 

57. A compound identified by the method of claim 54. 

58. A method of identifying an animal homolog of nGPCR-x comprising the steps: 

a) comparing the nucleic acid sequences of the animal with a sequence selected from the 
group of sequence consisting of SEQ ID NO:l to SEQ ID NO:67, and portions thereof, said 
portions being at least 10 nucleotides; and 

b) identifying nucleic acid sequences of the animal that are homologous to said 
sequence selected from the group sequence consisting of SEQ ID NO: 1 to SEQ ID NO:67, and 
portions thereof. 

59. The method of claim 58 wherein comparing the nucleic acid sequences of the animal 
with a sequence selected from the group of sequences consisting of SEQ ID NO:l to SEQ ID 
NO:67, and portions thereof, said portions being at least 10 nucleotides, is performed by DNA 
hybridization. 

*■ 

60. The method of claim 58 wherein comparing the nucleic acid sequences of the animal 
with a sequence selected from the group of sequences consisting of SEQ ID NO:l to SEQ ID 
NO:67, and portions thereof^ said portions being at least 10 nucleotides, is performed by 
computer homology search. 

61 . A method of purifying a G protein from a sample containing said G protein comprising 
the steps of: 

a) contacting said sample with a polypeptide of claim 1 for a time sufficient to allow 
said G protein to form a complex with said polypeptide; 

b) isolating said complex from remaining components of said sample; 
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c) maintaining said complex under conditions which result in dissociation of said G 
protein from said polypeptide; and 

d) isolating said G protein from said polypeptide. 

62. The method of claim 61 wherein said sample comprises an amino acid sequence selected 
from the group of sequences consisting of SEQ ID NO:68 to SEQ ID NO: 1 36. 

63. The method of claim 61 wherein said polypeptide comprises an amino acid sequence 
homologous to a sequence selected from the group of sequences consisting of SEQ ID NO:68 to 
SEQIDNO:136. 
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00131PCT1 . ST25 . txt 
SEQUENCE LISTING 

<110> Pharmacia & Upjohn Company 
Paxodi, Iiuls A. 
Iii'nd, Peter 
Sejlitz, Torsten 

<120> Novel G Protein- Coupled Receptors 
<130> 00131. PCT1 

<150> 60/201, 633 
<151> 2000-05-03 

<150> 60/201,632 
<151> 2000-05-03 

<150> 60/201,551 
<151> 2000-05-03 

<150> 60/201,549 
<151> 2000-05-03 

<150> 60/201,548 
<151> 2000-05-03 

<150> 60/201,552 
<151> 2000-05-03 

<150> 60/201,978 
<151> 2000-05-03 

<150> 60/201,550 
<151> 2000-05-03 

<160> 137 

<170> Patentln version 3.0 

<210> 1 

<211> 595 

<212> DNA 

<213> Homo sapiens 

<400> 1 



cagaaatcat 


gactttggtt 


tcttttttct 


ctttcctctc 


caa,gccattg 


ataatgctcc 


60 


ttagcaattc 


aagcctggag 


gctatcccag 


cctt ctt tt c 


tcctggtagg 


gattccaggt 


120 


ttagaggaaa 


gccagcactg 


gattgcactg 


cccctgggca 


tcctttacct 


ccttgcttta 


180 


gtgggcaatg 


1 1 accatt ct 


cttcatcatc 


tggatggacc 


catccttgca 


ccaatctatg 


240 


tacctcttcc 


tgtccatgct 


agctgccatc 


gacctggttc tggcctcctc 


cactgcaccc 


300 


aaagcccttg 


cagtgctcct 


ggttcatgcc 


cacgagattg 


ggtacatcgt 


ctgcctgatc 


360 


cagatgttct 


tcatccatgc 


attctcctcc 


atggagtcag 


gggt act t gt 


ggccatggct 


420 


ctggatcgct 


atgtagccat 


ttgtcacccc 


ttgcaccatt 


ccacaatcct 


gcatccaggg 


480 


gtcatagggc 


gcatcggaat 


ggtggtgctg 


gtgaggggat 


tact act cct 


tatccccttc 


540 


cccattttgt 


tgggaacact 


tatcttctgc 


caagccacca 


tcataggcca 


tgcct 


595 



<210> 2 
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<211> 628 
<212> DNA 
<213> Homo sapiens 

<400> 2 

aaaagatacrt gagaggaagfc caaggaccag aaagaaataa ccactagaaa gagctgcaca 
gttctaggta tatttgattc tatttttttt ctttaatttc caccaggtgc aatcaccagt- 
actgcctcaa tttacttcag gattttggag ggcacccacc ttcccccttg tctcctcaca 
caatgaccct gggatccctg ggaaacagca gcagcagcgt ttctgctacc ttcctgctga 
gtggcatccc tgggctggag cgcatgcaca tctggatctc catcccactg tgcttcatgt 
atctggtttc catcccgggc aactgcacaa ttctttttat cattaaaaca gagcgctcac 
ttcatgaacc tatgtatctc ttcctgtcca tgctggctct gattgacctg ggtctctccc 
tttgcactct ccctacagtc ctgggcatct tttgggttgg agcacgagaa attagccatg 
atgcctgctt tgctcagctc tttttcattc actgcttctc cttcctcgag tcctctgtgc* 
tactgtctat ggcctttgac cgctttgtgg ctatctgcca ccccttgcac tatgtttcca 
ttctcaccaa cacagtcatt ggcaggat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
628 



<210> 3 

<211> 684 

<212> DNA 

<213> Homo sapiens 

<400> 3 

gccattagca ccaagtgttg cctgtccatc ctgtggccta ccatctggta ttactgcagc 
catgcaggat ccctgtcaat gatcatgtgt gctcttctct gggccctatc cctgctgctg 
aaactcctgg agggttacta ctgtgctgta tgtgtgccac attttcttta tccaattaac 
tatggatagg cacattgatt tcatgtcttt gctattgtga- atagaattgc aatgaacata 
caagtgcagg tgtcctttta gtagaacgat ttattttctt ttggatatat acccagtagt 
gagattactg aatcaaatag tagttctaag ttatttggga aatctccgaa ctgctttcca 
cagtggttga actaatttac atatcctcca acgacttata agcattctct tttctctgca 
gcctcaccag catctgttgt tttttgctgg agggcagcag catgatctcg gctcacrtgca 
atctccgcct cccaagttca agcgattctc tacctcagct tcctgagtag ctaggattac" 
aggcacccgc caccatgccc ggctaatttt tgtattttta gtagagacgg ggtttcatca 
tcttggccag gctggtcrttg aactcctgat ctcataatcc acccacctcg acctcccaaa 
gtgttgggat tacaggcgtg agct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
684 



<210> 4 

<211> 661 

<212> DNA 

<213> Homo sapiens 

<400> 4 

ggaacccagc cagctccgcc cctctccggt caggagactc ttcatccatt tagcagccgc 



60 
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cgacttacta gtcacttttg tggttatgcc cctagatgcc acctggaata tcactgttca 

atggctggct gtggacatcg catgtcggac actgatgttc ctgaaactaa tggccacgta 

ttctgcagct ttcctgcctg tggtcattgg attggaccgc caggcagcag tactcaaccc 

gcttggatcc cgttcaggtg taaggaaact tctgggggca gcctggggac ttagtttcct 

gcttgccttc ccccaggtga gtgacctagg actcaggacc gggcaggaca gggatttggg 

tccatagcat gagttaaagg gtgcgcttgg gggccattag ccattaattc tcagggagta 

agcctctgtrt tgcttttttt tttttttgcc ggctcactgc aacctccgcc tcccgggttc 

aagcaattct cctccctcag cctcccgaga agctacaggc gcccgctacc atgcccggct 

aatttttgta tttttagtag aggcgaggtt tcaccatgtt ggccaggtgg tctccatctc 

ttgacctcat gatccacctg tctcagcctc ccaaagtgct gagatacagg cgtgagccac 



<210> 5 

<211> 463 

<212> DNA. 

<213> Homo sapiens 

<400> 5 

caaggctcat gcctctgcac tctagcctgg acaacagagt gagacccatc tctaaacaca 
taaaaataaa aaaaaagagt acatgggaat attgcatagg ttataatata aatgctgtac 
cattttatat aagggacttg agcatgcatg gatatcaggg gccggggggg tggtgtcctg 
ggactaattc cccaaggata ctgagggaca acaaactatg gaccccaaac caggtgc-tct 
gtgaatgaag agctttcctc tgagatgagg gaagcaggga gaagatggaa actggggaag 
gctttgtggg agaggtggca aatgagcagg agctagaaca gaattcaaat gggggtttgg 
ggaggaaagg aggaagacac agctcaaaaa gagaagtcta cagccatacc ccgctgaatg 
cacctgatcc tggctgatct cagaagctaa gcagggttgg gcc 

<210> 6 

<211> 577 

<212> DNA 

<213> Homo sapiens 

<400> 6 

ctggaaaggg gggaaatcac tcgtgcctgc tgcgcttccc cgccggcggc cccaaatggc 
aggtgcfccta ccacctgcag aagatcgcag tagccttcgt gctgccgctg gccacgctgg 
gcaccrtgttc gctgcrtgctg cgcttcctgc gactgtggtg cgcacgctgg ccgtcgaggg 
tcaggcgccg actgcgttcc cgagtcacct gtzgcgctggc ctgcgtgcta ctggccttcg 
tgctctgctg gctgcccagc caagcgttca cactctgagg ggtgctgatc aaactgaacg 
ccatgccctt ggaccgcgct tacttcctgg ctcaggccta cctcttcccg gtctccatcrt 
gcctgacgca ctgcaacaac agcctcaatc cgctgcttta ctgcctgctg cggcgccact 
tccgacaggg ccttcgagag ctgtgtagct gagcccagcg gccggtgccc ctccgagcaa 
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gcrtcccacgg cagcgcccca gcggctgcac tcttccaatg agggcccgct tgtcgctgcg 
tcagtaccaa gggcatgggg taaaagtggc tcatatc 

<210> 7 

<211> 538 

<212> DNA 

<213> Homo sapiens 

<400> 7 

atccttctcc tacccatcgt ttcagactca tgtcctttat cagtcatctt gattcttttc 
tctgttgctt tccctcatca ggtagccgat gttgatttgt gctggattcc tgattgcctg 
gattccttat gcagtggtgt ctgtgtggtc agcttttgga aggccagact ccattcccat 
acagctctct gtggtgccaa ccctacttgc aaaatctgca gcgatgtaca atcccatcat 
ttaccaagtt attgattaca aatttgcctg ttgccaaact ggtggtttga aagcaaccaa 
gaagaagtct ctggaaggct tcaggtaaaa cttcagaagc tggaaatgaa ttacactctc 
tttgtttcaa aatccggcag ggttcaaggt actcagatgt gctgtcttct tagggttaaa 
gctcatcgcc taggagtagt gtaggaagga ctttattttc tgtttatcaa aattcctgaa 
atcaagtaat cagctatgta gaggttgtat gacatggata gatagtgaga agtgattc 

<210> 8 

<211> 585 

<212> BNA 

<213> Homo sapiens 

<400> 8 

aggctgagtg atctatgatt gtaccattgc actccagcct gggbgacaga atgtgaccct 
gtctcaaaaa gaataataa-t aataatcatt ccataaaaag tatcaaatgg agaaataaat 
catcagtggg gtctcggagg ggaccagggg ctgcagtgac aggcaacctg gggccctgac 
acagggtcat tcctgttcca ggaagatgaa tgcttccaga tgcctgtctg aggaagtggg 
gtccctccgc cctctaacca tggctgtcct gtctgcctcc tttgtcgtcg gagtgctggg 
caatgggctg gtgccgtggg tgactgtctt ccgcatggcc cgcacagtct ccaccgtctg 
cttcttccac ctggcccttg ccgatttcat gctctcactg tctctgccca tcctcgtgta 
ctatattgtc tccaggcagt ggctccttgg agagtgggcc tgcaaactct acaccggttt 
tgtgttcctc accttctcca ccagtaactg cctcctggtc ctcatctctg tggaccgttg 
catctctgtc ctctaccccg tctgggccct gaaccaccgc actga 

<210> 9 

<211> 602 

<212> DNA 

<213> Homo sapiens 

<400> 9 

tatttggtgt tgttggctag ccagtgcttc tcagaatggg aaatggtaaa caagcagtct 

ccatgatgac ccccgtcata cctatgcttc cagtatatga cacttgagga gaaagaagca 
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cctctgaagg ctgatgcatg tcaggaagca aatgcrtggta tatatgttga gatacttcag* 18 a 
gtagaagcac actaggtcaa ggggcccctg gaaaggccag tggtggctga tgtaatagta 240 
aatccagagg ggtaaggaca acatgtgtgc aaggtcagcc acagagaggt tgataatgaa 300 
aatgafcgact ttatttttct tgttgatgaa gtgacacaga acccacacgg ccacagtgtt 360 
ggctagaaga ccaggtatga atatgaggat ataggtagtt ttatagaggg agtactgaaa 420 
tggcatttga agatcagtgc attttgctct tgtgctgttt gtgctgttat tcccatcrttg 480 
aagacttatg ttccttccct agtaaagcat taaaatgaca atttcggcag aaaatagagt 540 
aaaattagag tcaagggcat gtcagttcat gtttgggtat acaaatatat ttgttttcta 
at 

<210> 10 
<211> 499 
<212> DNA 
<213> Homo sapiens 

<400> 10 

tttcaaatat ttgaagagag gtaccatgct cccaccttgg tctctttttl: aggtctaata 
ccctgagcac cctcaaatcc ttttaaatta tattactccc aggccttcac catctaggtt 
aacttccttc agttttattt aaaaagtatt cataaactga cactgtgaat cagaaatggg 
taattttatt tattttgagc ataactacta ctaaaagaaa tttacaaaaa acgttatttg 
taagcttcca tacccaagaa tcagaatgtg attttgtcca aataataatt tagcctgctg 
agaaaaatgc ctgcccccga tctcgtacct ggtgatccaa gatgggaaag atattaaatc 
agaaatcatc tgcaccatcc tgatactgac ttttatacrtc cattgggtgc tttttagatt 
gtattttact acctatgtca aagaccgata ctggtcaaga -Gttattaccc accaatgggc 
tgtaaagaga ctgctgaaa ^99 

<210> 11 

<211> 642 

<212> DNA 

<213> Homo sapiens 

<400> 11 

tagtggctgg catagaataa gtggtgaaaa ctgtggttaa gaatatggat aagaaaacaa 60 
gaagaggagg aagaggagca agagcacatg ggggaggagg aggaatatca ccaacagaga 120 
atggcacatc ctaaagcagg gacatgaaag ctgtctgcag tcatcataag aaaggaagtg 
gtgataattt aagcagttta tgtagtttga aagtttgagc ctaaatatac cttggctatt 
tttaggtagc atggagaatg tgtctgcatt: gtcactgttg actgtggaga gtcccacgtc 300 
catgtttgac tattgtgatg actctttgga gagggtcaag tctgctcttg acatcttttc 360 
catgatcatc tacacagtga ctttcttcct aggcttggct ggcaatggcc ttgtcatttg 
ggtagttgga ttccacatgt cctgcacagt caacacggtg tgggtggtac ctcaacctgc 



60 
120 
180 
240 
300 
360 
420 
480 



180 
240 
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ccgtggctga cttcatcatc atcttcccac tgcttctcca gctggttatg gtagctctgt 540 

•* 

aaccctttgg ccagctgctc tgtaaactca atagcaccat gtctattttt aactttctgg 600 
ccagtgtctt ccttctgacc ctcatcttca tggaccactg ac 642 

<210> 12 

<211> 693 

<212> DNA. 

<213> Homo sapiens 

<400> 12 





1 - ttt erfctt ere 


crfc crcf era. a a c a 


tcratcicfaacrc 

*^ 


ttacacacta 


tacaagaaaa 


60 


tggtactttt 


ttaaagcatt 


ataaccaaac 


accagacatt 


actataaaat 


atgtattaaa 


120 


agaaatctac 


tttgacatag 


gttaaaatcc 


ttaaacatgt 


cagaacaaga 


tgataggcta 


180 


taaatagaaa 


tattcttgat 


ctctgaggtt 


attcataatc 


tttgtttatt 


acctgeataa 


240 


aatatgtaca 


gttctaacac 


tcaatccacc 


tagctttaac 


tgtcagggaa 


tgagaaacct 


300 


gccaacttac 


cataagataa 


atagcagatt 


ttcaaatatc 


gatccaggct 


gacagcagtc 


360 


atggtgataa 


ggcttccaca 


gecaaagaaa 


aatccagccc 


atccatacca 


gcggcagccg 


420 


atccagccaa 


acacccagcg 


gtgacaaaag 


caagagatga 


tggtgaacgg 


cttgcctaca 


480 


actagagcac 


caagtgactt 


gtcaacagac 


gttcctctgg 


ttactatttc 


cccacctacc 


540 


tcaactcacc 


tgaacctcct 


cccctaaagc 


aeggggacac 


atgtgaacgc 


acacacacac 


600 


ccttgattac 


acagatttcc 


tagattaata 


aaagcccagc 


agttatctat 


gaataaactc 


660 


agtttgaagc 


tacccagaga 


ggactttcag 


tea 






693 



<210> 13 

<211> 534 

<212> DNA. 

<213> Homo sapiens 

<400> 13 



acaataggtt 


tgatacttta 


atcaccaggc 


attcaatagg 


gate eta at a 


ttcccatctt 


60 


ctgtagtagt 


agtagaagcg 


aggacactaa 


ggtgtctcac 


ttgccacctt 


gtgagaacat 


120 


acagaggacc 


cttgaacaga 


tctctttggt 


cttggctcca 


tagacaaggg 


ggttgactac 


180 


aggtggtagc 


agcaagtagg 


tattagecat 


aaccacatgg 


aggagggagg 


tgggaccacc 


240 


cagcctatgc 


accaccgaga 


geccaatgag 


gggtacatag 


aagaccagaa 


cagcacagag 


300 


gtgggagatg 


caggtgttga 


aagecttgag 


tgctgccctc 


cgagaggaea 


gctccaaaac 


360 


agcccacagg 


atgaggatat 


atgagaagee 


aatgaagaga 


gagtccacac 


ccatgactga 


420 


gaggatgatg 


aagagtccat 


aaaccacatt 


gaccctggtg 


tcagtacagg acagcttcat 


480 


aatatcttgg 


tgcagacaga 


aggagtgtgt 


gacagtatgt 


gtttggcagt 


agga 


534 



<210> 14 

<211> 668 

<212> DNA 

<213> Homo sapiens 

6 
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<400> 14 






cccactcccaq 


agtccccgca 


gcctgcatgg 


60 








crccciacQC'tQ 


cgggctctga 


ttgcgggcgc 


120 


j ■ 1 a /"* +■ n rt r*t r~ r* 


cfcgtgcgctg 


taggcctggt 


gggcaacggc 


tggfcgctagfc 


ccgggtgagg 


180 




ggcgccgcca 


ctggctgctc 


aattgcttcc 


tcctcaatct 


ggcagccact 


240 


gclCGL.g(«Gt.^ L- 


ttgtgctaac 


gctgccerttt 


tgggccgtgg 


acacggtgcg 


cgacfcttagc 


300 


tacicccttccr 


ggggtgccat 


ctgcaaggtg 


atgctgacgc 


tcaccgtgct 


caacatgtat 


360 


gccagcatct 


tcctcctcag 


tgccatgagc 


gtggcacgct 


attgcattgt 


gactggcgcg 




ctgcctccga 


gccatcgggg cgcatcacgg gccagctgtg tgtgctgcct gctctgggct 


480 


acggccgtcc 


tggctacggc 


gcccaccgcc 


ctgtrtcgcca 


cggcagctag 


ggtgggggga 


540 


aagcactcgt 


gcctgctgcg 


cttccccgcc 


ggcggcccca 


aatggcaggt 


gctctaccac 


600 


ctgcagaaga 


tcacagtagc 


cttcgtgctg 


ccgctagcca 


cgcrtgggcac 


ctgttcgctg 


660 


ctgctgcg 












668 



gattagatct taaggcactt gatggcctcc aaaaatcctg actttggaac atcaaatgca 

7 



240 
300 



<210> 15 

<211> 1971 

<212> DNA 

<213> Hoiao sapiens 

<400> 15 

ttgacttgcg caatgctagt tcatggagat gtcccagaaa atcagttgaa gtggactgtg 60 
tttgttcgag cattaattaa tgatagcctg tttattcttt gtgccatctc tttagtgtgt 120 
tacatatgca aaattacaaa aatgtcatca gctaatgtct acctcgaatc aaagggtatg 180 
tctctgtgcc agactgtcgt cgtgggctct gtagtcattc ttctgtactc ttccagagct 
tgttataatt tggtggtggt caccatatct caggatacat tagaaagtcc atttaattat 
ggctgggata atctttcaga taaggctcat gtagaagaca taagtggaga agagtatata 3 60 
gtatttggaa tggtcctctt tctgtgggaa catgtgccag catggtcggt ggtactgttt 420 
ttccgggcac agagattaaa ccagaatttg gcacctgctg gpatgataaa tagtcacagt 480 
tatagttcca gagcttactt tttcgacaat ccaagacgat atgatagtga tgatgacctg 540 
ccaagactgg gaagttcaag agaaggaagt ttaccaaatt cgcaaagttt gggctggtat 
ggcaccatga ctgggtgtgg cagcagcagt tacacagtca ctccccacct gaatggacct 
atgacagata ctgctccttt gctctttact tgtagtaatt tagatttgaa caatcatcat. 72 0 
agcttatatg tgacaccaca aaactgacag catcaccaag tcatgattct tgagttgttt 
ttcataaatg tgtatattca atgtgtttaa attccatcta cataaacatt ccattatctg 
ttgcaactga aaacaaaatc tggaagtgtg gctgtgtttg gtaaataaca cagctattat 
ttttgacctc ttcatagtaa aatgaagtaa aatggaaagt ttggagtagg agaaaagaga 960 



600 
660 



780 
840 
900 



1020 



4 
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tatgtgcact tttatctttg ttctgagtca 
cacactgaaa tactgtattg tacaccaaac 
ccggtatatt cattggtatg ctctatacag 
agtgcacaga gttaaggcat aaaaatgtat 
taatcattga agacagttct tttaagcatg 
tttaaacaaa tgatggtagt aatccattag 
* caataatttc aagaggaaaa tataccagtg 
gtcagttgat tattttgtgt aattgagata 
aaagcaatag tgacttttgc atagggagat 
tttagagatg catttaagaa ttattcacaa 
tattttcaaa agcatttgat ttctctgaag 
aggattgtcc tcaggtaaat gaaatcatga 
ctttgtaaga catataattc ctatgatttt 
ccaaattaaa ttgaattcag attaattcca 
atgtacaaac taggtaagta taaaaccaca 
acattaaaac tgtcttaaat gtcctatccc 

<210> 16 

<211> 639 

<212> DNA 

<213> Homo sapiens 

<400> 16 

catccatttc tctagtattt gtcaccacgg 
gcatgctgag caccatcagc accgagcacc 
gctgccactg ccccacacac ctgtcagcgg 
tgttgcagag catcctggag tggatgttct 
ataattggtg tcaaatatta gatttcctca 
gttctctgtg ggttcaccct ggtcctgctt 
ccgctgacca ggctgtatgt gaccatcctg 
ctgcccctca gcattcagtg attcctatta 
ccttgtgttg ttcgtttaat ttccattttc 
atcatttact tcttcatggg ctcctttagg 
gttctccaga gggctctgca ggacatgctt 

<210> 17 

<211> 520 

<212> DNA. 

<213> Homo sapiens 



00 131PCT1 . ST25 . txt 
ctgcagtccc caaagtcata tgccaatgtt 

tggaaggcaa ttttcctatg aaaatcaaag 

atatcttaat aaaaatttta tagtgtgaac 

cattctttat aaaaatctac tgaaaatgtg 

attttaaaat agcaactgaa attcaatcat 

ttatggccag cagtgttctt tggagagcca 

aaaattgtgt ggctattttg agtagaattg 

tatgtagtag tttaagcatg attcttgaag 

tttggtagaa acttcttggg actaaacaag 

aatgtgtaat tctaaattaa aacataaata 

catgatatag ctggtcttac ctagtgaatc 

tacattattg cagtgaactc aagtgcaata 

cacattttta tatcttatat atgggaaaag 

gcattagact aaatgagcaa acttaagtaa 

ggttaacaat attggagtac ttttagaatt 

aaatctaaaa aaaaaaaaaa a 



tgttgttctc cgcctgtatt acaggcctga. 
gcctgtccgt cctgtggccc atctggtact 
tcatgtgtgt cctgctctgg gccctgtccc 
gtagcttcct gtttagtgat gttgactctg 
ctgctgtgtg gctgattttt ttaatctgtg 
gtcaggatca tatgtggatc ccagaagatg 
ctcacagggc tggtcttcct cttctgcagc 
tactggatcg agaaggattt ggatgactta 
ctgtctgctc ttaacagcag tgccaacccc 
cagcttcaaa acaggaagac cctcaagctg 
gaagtggat 
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1080 

1140** 

1200 
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<400> 17 

aggcggaggt tgtggtgagc cgagatgcgc 
ctccatctca aaaaaaaaaa aaaaaacgct 
cttgattata tcttaaatat gaaaattaaa 
atagagatat tattaatctt ttcataggtt 
gtgctttcag caaccatttt aaagcatcag 
cttactgtaa tgtaaattta cgtgaatttc 
ataagatgtt ttgatatagg ggagacttaa 
agaggctttc taaaataggg aaatatttta 
gaattaggta ttaattctct atttaacata 

<210> 18 

<211> 518 

<212> DNA 

<213> Homo sapiens 

<400> 18 

aaaacatctg gctttttaag gttacttttc 
ttgagcttta gtaactaacc tgttatttca 
tttttgtttt tacatataaa ttattcacat 
gtactgaaaa cttcaatttt gttaagatta 
gaaaattaaa caaaaggtat atgctacaca 
caaactgata gtttgcttga tttaatcaaa 
caatgtcaaa ttagatacat attaaggctt 
cagaaatttt aagcttttct ttttctttta 
taaaggaaat ctaccttgac agtgtgatgg 

<210> 19 

<211> 748 

<212> DNA 

<213> Homo sapiens 

<400> 19 

tttttcttct gcatcatgat cccagtgtaa 
tatcaatata ttctttgttt atacttgcta 
gggcagagat caaccctgag acactgagaa 
tttttcactg ttataccccc aaccctgaaa 
aaatatttgt ggaaacaaaa caatgaatga 
attaacttca gtaaggtaat tgtgctcaaa 
atgaaaatcc acatggaata tatgatgctc 
ctgttatgtg ccaagcccag tgctaggtgt 



00131PCT1 . ST25 . txt 
cccgcactcc agtctggtga cagagggaga 
ggggttacag gcgtgagcca ccttgcccag 
ataatagaaa aaactttttt gatggtacct 
taattaatca gagctgccta tttttcaaca 
gtgacaaaat atgttgaatg ggtcatgatc 
cacctcagaa gatgatgtgc catattttgc 
catttcattg tcagaaacca aaaaaatttt 
cagaacacac aagactcatg gactaaaacg 
aagtctcccc 



atgtacatag ttttaacttc taatgaacaa 
gttatcttaa aaggaaaata aaggttggag 
ctcaccaggc ttccaacatt tctagatttg 
ttgtaccaga tgtattacta ttaaagtaca 
tatataaaag aagacttcat tcactaaaga 
gtcaagccta tataagtatg aaaatattaa 
tattccctaa aaaagtaaag tgataatatt 
cacttttata tcttaagtca tagagcatgt 
acaagatg 



aatggcattc ttctattttt aaaacatata 
ttactattcc aactattttt gggggactgg 
agctgcatga agccaggaac tatgtttgtc 
acagtgcatg acatataata gaggcttaat 
gtctttatct aaggagactt agctaccatg 
ggaagtccca tggcaatgat cacattaaga 
aaattgcaag agctacctga ttttaagcac 
ttcaatcctc acaacgcttc aaaatagaag 
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tgacttttcc cattttgaag atgagaaaac tgagccccct gaggctcagc tactaataag 



540 
600 



tagctgtgga ggaactggat cccttagcca atgcactcca aaatctatgc ctttgccatc 

atactgtgcc ttctcccaga tttctgtatg gattactgat gtttttttca agcaaataca 660 

caatcaaatt aaatgaggac ataagaactc aaacattgct ccagcaatga gtacaataaa 720 

cagtgtcaca tatgtatata tgcatata , 748 

<210> 20 

<211> 715 

<212> DNA 

<213> Hoino sapiens 

<400> 20 

tacagctgcc ttggtacagt acacatttgt tttgtttaat ggacaatttt gggggccttg 60 

agctttgaat atgggttatg gttttttaat ctggagcaag atctcagatt acagagtgaa 120 

taacacatgg gafctcaaatg gctgtattca gagataaagc agagggccag aaaagcatca 180 

atcccccagg accaagcgta ggccaggagg tctggatatg tggacagagg aacagagcag 240 

aaagggtcac aacaaaggag gagagaatca ccaaggctct cttcagcctg actgtagcac 300 

tccataaaag tgtctgcagc ctcccctggg ggtgggaggt aataaggata ctgagtcaat 360 

ttcaagcaat cagcaaatcc ctttaaacta gatccagaat ttatatacct ccatgttgaa 420 

gaaggaagag tcagtattct ccaaggtctc acagccagaa agctgtgcta ccaggattca 480 

cagctatgct tcgctttcag cttcaatact ggtcattttg tgtcaaaaac taatcctgcc 540 

tattattcct cttctctttc agaatgaata agaaaattaa ccatccaata ggcattgagt 600 

ggaatcttgg ttataagact gtgaaaaata aatatagctc aagacactgfc ctgttttagt 660 

ctcaaggctc ttgacttatg aagtggctgg gcactattta tttaaacatc aatat 715 

<210> 21 

<211> 755 

<212> DNA. 

<213> Homo sapiens 

<400> 21 

ctttgccaaa caatttacaa aatattttta tatttaaagt aaactcagat agtgattata 60 

aataataaaa taaattaaaa caaaaaaatt ttctaactat atttagacca gcactatcta 120 

attatgtgtt tgataaaaat aaaaataaaa catattttgg atcactgata tttttatcat 180 

aattgaatgt cttataaata attctgccat tagaaaaatt gtataatgtc cttaattctc 

cacaatgagt tatattatgt taccactgaa atgaacaaac acaatatacg taagtggcga 

aatagtgttg ctcactacaa tttaaatatc atttaattta acatttatta aaaccaacat 360 

atttgacaat atgaattttt aatttatact aaaacaagtt ttcctttaaa tgttcttaaa 

tgaaaatcat ttctgccaac aaaaaatgaa gaaagagaaa tttgacaatt ctaaatttct 

actttatgca actaagaatg ggagggatat gttttttcat acaataaatg ataaatcttg 

tttagtttat aaagaattaa gggcactaaa aactgtgagt ataaaataaa aatcctacag 
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ccttagttgg ttgcctttct tcrtcacaaaa tgtttaaagt gatccttgac attttcaaaa 660^ 

cagagtttga gaagccattt atatgaactt tctattggta aattaactac gtagactcta 720 

tcttaagtaa ttttaattat gtgtagcaca tattt 755 

<210> 22 

<211> 602 

<212> DNA 

<213> Homo sapiens 

<400> 22 

aaatttgcat tgattatata ccttattcag tatagtgtgt acagtaaact gatgattcaa 60 

tatctaaaaa gtgtctgatc taatcagagg tcagaagacc ctgtgggcat gccaataaag 120 

aagaccaaga tgtttgaata tgcaatgctt tcaatgtgat ctgtgagctc cttctgcaaa 180 

tagccttttt ttctgcagct catgggtgac ctttgggtgg ttctcctacc cagtatgccc 240 

■ 

accacaaaga gaaccaggtt caccagaatg aggatgattc tggaccgtgg ggtcacctca 300 

actcgggaac gtggcrtgtgc tcattgacat gggagaagtc atgcttgggg ccactaagtg 360 
aagccatgag gaaaaaaacc acatcaccaa gtacaaagac ttctccactg tcttcctccc 
aaaggaactc aaagttcttg ctctgagttc accaaagtgg aatagggtgt tctctaactt 

aatcttgtct tgcaaagtag aacttgcact tctggccatg aagaataact agtacctaac 540 



420 
480 



600 
602 



ttgccctact tctgtctaga aatagaaaac tggagagcag acagcacaga ctatgatggc 
tc 

<210> 23 

<211> 622 

<212> DNA 

<213> Homo sapiens 

<400> 23 

tttattatgg cagctacagg acttcagttc cagataaaaa tggctggagc aagagcaagg 60 

aacagcaaca acaacaaaac acagattatg ctgggggcac tcagcaggaa gaaaggctct 120 

gcttccccca gaataagttt ctgtctctaa aacacaagct cttgagcatt tgtttattag 180 

tggtaagagg ctagaggctg cagcttggtt atttatgcat ggcactgtgt ttcttcctct 240 

cttcttcctt ctccaatctt tgtcttcatt agcaatgatg atagaatttc ctgggcaaaa 300 

taatccttta ttttttaact ggaaaatttt ggcaaaatgt cacaatgttc tagtgtccta 360 

aaagctcaac atactggggc ttaggaactt tccaggggag agacaataag accacagtct 420 

gcacagagcc ttcrtgtgtgg ctgtgacagc gaggacaaaa acaatcacat taatgttgtt 480 

cgttaggatg gggctttttt gctgctgctt tttcatggta gtttttcact attcagtcta 540 

aatttgtaaa gaccattgtt tgtttccatt aagagaaact gtttatgtct caaagttaac 600 

ccatcctagg tactatttgt ta 622 

<210> 24 

11 
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<211> 411 
<212> DNA 
<213> Homo sapiens 

<400> 24 

atcaaatatt caacactata caacctatat 
agacgttggt aggagaaaaa tgattcattt 
atgataaaaa atttttcaca tttatgaaag 
acagtgggaa aatataatat aaaaattaag 
tattttgaag attaaaataa aatattggac 
acctaaaggg agtatatgtg acaaaatgat 
ttgtaaatct ttgaaaaata catcactaaa 

<210> 25 

<211> 411 

<212> DMA 

<213> Homo sapiens 

<400> 25 

cactggcact ttttggggta cacgggcatt 
tactagtatt tttcagtatt cactggcact 
cactggcact ctgtgggatg taccaacact 
tggtggcact ctgtgggagt gcattggccc 
cttgcacttt acagggctca cgggcacttt 
ggcactctct ggggttcatt gacactttgg 
gtactttcca gggttcactg acactttggg 

<210> 26 

<211> 600 

<212> DNA 

<213> Homo sapiens 

<400> 26 

ccattcccct tctttcctca gccctggcat 
ctgaaaggtt tcccaatgag ctgctggggg 
acctgctcaa cactaattag ctctttctca 
aatttctcaa gatatctgtc atttattatt 
aaggaaggta aataatatgt tttgtttttg 
actgacctgg aaccaatatg ttttctgttt 
aaggggtaca atatgatatt ttagtatatg 
attaacatat ccatcatgtc acatacttac 
caaactgctc ctgactttag caaaaatttt 
at at at at tt atataggtat atattatata 
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tctaatttat gagttaatgt attagcagga 
tttaattctg tgcagtttca tgattctgag 
tcaggatgaa tttactttta ttttcttaac 
gggaacttct aaaaatcaat ctataaatgt 
atcttaggaa gagtaagata gaaatgaacc 
gtaaaataat gctggtttta caataaaatt 
ctttctttga aagttactta t 



gtgcagggtt cactgacact ttttggggta 
ttgtggggtg ccccagcact ttgagggatt 
ttgtgggggt tcactgatac tttggaggtt 
tttctgggga tcactgacat tgggggtgca 
tcagggttca ttgacacttt ggggtgcact 
gggtgcgctg gcactttgca tggctcactg 
ggtacactgg cactttctgg g 



gtttcccctc tcagctgccg cagctctgag 
gtccaccccc attgccccag tagctctctg 
atcctactca cctattcagt atcctttaag 
tttgaacatt gcagtgacat ttagggaatt 
aaattgtctc ctagaagtta tttcaaacat 
tttaattcct tgtttaatat tttttaattt 
tataccttgt gaaattatta aatcagacaa 
cattttttta ttcgatatgt tcttaaagat" 
aacaaattta tatgtgtatg aaatatatgt 
actaccatat ttgatactta atatgtacac 

12 
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<210> 27 

<211> 681 

<212> DNA 

<213> Homo sapiens 

<400> 27 

aggaatctgg ggattgtggt tccaaaaagt ctggtttctt ttggaaccag actgaagcat 60 

gaatttgagt tggggacaag gggatccccc aactcaaaaa aaaaatccac ctcattaaaa 120 

attcctttgg catggcatat tgctacagag tctgattgta gtgccagtgt ctttctaaca 180 

cccttcaaat aacagtgctg acaaattcct aagcagccgt caaattacat gatcttgacc 240 

tggttggata aaaagtgatg ctagcacaaa ggtgattgat tgaggattat gacagtcaga 300 

cagatgacac agtgaatafct ggaagtatta atagcaagct tattcctaat ctttacactg 360 

taggcaaaag aagtaacatg tcaaaaacac cacagaatat ttttattatg ggaggaggca 420 

aaacgttctt aagcttataa tgtagtggca ccttataggt aagacttaaa gcctcaaagc 480 

tttgttttaa agcaacgact ggtgttgatt ctcagtcaat ttaaaggatg aaaagggctg 540 

taaaactatt ttacggtagg aataatagct accacttttt aagcactatg ttacagggat 600 

tttaaatata ttagctaatt taagcctaat ggcagccttg tcaggtaggt acctttgtcc 660 

ccagtttata tacaactgca a 681 

<210> 28 

<211> 731 

<212> DMA 

<213> Homo sapiens 

<400> 28 

cagctgtcaa ttatatagtc aggggaatca tagactttta gtacttgtac aaactttaga 60 

aatgatcctc taacaagctc attttcatac tgataaaatg tgtgtgctag gatttcatac 120 

atgctgggtt gaatgggtag gtgataggta cctccaatgt ggactgttag gccaagaatg 180 

ttacattatg aagggcattt taaattagga tgtgaagcaa atgcttgaag tagaagcctt 240 

catatattcrt agtacccaaa gat act at ga cagttgccat gaaggaacct tataaagctc 300 

tcagccaata tatggcagat aatattaatg tatagcttca gaatattgga actaaagtag 360 

attcataatt tgcaggataa acaggtcacc agtttaaaaa cagaaaaaaa tccccacaaa 420 

aaaaacaaaa gaagcgtaag tacttaacgt ttattgtgtc acagaaatct gtagcagatt 480 

ctgaacatat ggtaggttac atagatggta tattatgcat atggtatata tataacatac 540 

atatttactt atggacacat atttgcctaa attgcattaa gttctataat attactgagt 600 
aataattttc ctccttttct gtattgatac agcatctgta aatgcttatc aataggcaaa 
tgaagtgaat attttgcaga tgtctacagt ttatcactgt ctccctcaca tctatcacaa 



660 
720 



tgtgtggcgt a "731 



<210> 29 
<211> 714 
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<212> DNA 

<213> Homo sapiens 












<400> 29 
ctttttacag 


tgggtggcag 


ggctatggag 


ggaaaacagc 


aatggttctg 


gcacctactt 


60 


aacttgattc 


cattaaattc 


acccaacagg 


cctccagagg 


aagatatrtac 


tgctttgata 


120 


ttacaaaggg 


aaaaacagct 


atggcgtctc 


tgaaaagcac 


aacgtgctag 


gactggaatg 


180 


actttaaaac 


cacacataaa 


tttctgagag 


atttttgcca 


taaggtacca 


tccaccttac 


240 


tataaaccac 


atcctaaaat 


tgtctgcagt 


gcaaatggat 


tatgtgcatc 


caacaggaaa 


300 


cagcataggt 


tgagaagctg 


ttacttaata 


gcttcattgt 


caccacgagt 


gtaaagtgtg 


360 


gggtctcatc 


acttttgcac 


ccacgttttg 


cctgttggtt 


tctccacact 


gtcaggagca 


420 


tttgaccaac 


tcactgtggc 


tcagggtccc 


ttacgcagcc 


tgttggggaa 


accagtgggt 


480 


attgaagacc 


tgcctctggt 


gtgccaggag 


gttgtgcctg 


ccggccactc 


tgacttgtga 


540 


tcttccgcct 


cagtgtatgg 


cttcctacac 


ctgggtaatt 


aacattgcca 


gcatgataag 


600 


gaggtccttt 


catcactatt 


gccactagtc 


cttccgactt 


cctgtgccct 


gtttcttcct 


660 


ttattggaac 


ccaagaacga 


gtaaacatag 


cattttcaaa 


catcccgccc 


ccfct 


714 



<210> 30 

<211> 655 

<212> DNA 

<213> Homo sapiens 

<400> 30 

ctgtaatgca tacatagttc ttttaaattg aagaggaaaa aatgtagaaa tcccaataga 60 

aaagaatggg aaafcagatga ctagacactt cagagatgat caacccaaaa tggtaaacat 120 

tccacatgaa aaacatttta aatttactaa gtcaaggaaa tcacaattaa agtgattaag 18 0 

agctatcata ttagtctgtt ccaatataaa atagtaacac atttaatatt ggcagatatg 240 

taggggtctt tgtattttaa caccctgatg aaaaagtgtg aagatttgga tgccaatttg 300 

taagagtgta tatacaaaga tatttattgc agcatttttt tgtagggtcc aagaactgaa 360 

aataaagtga cfcatcattcrt aaggtaactg tataaaataa aattaagggg tgaaaagagt 420 

tcagatacaa agagacttga atttttttat aattgcttta tttttgaaat aaaaataaat 480 

aacaccttta attcttaaat taatctggga tgtattgtgt ttatactatt agtttttatt 540 

ttctctaaaa tgtatttatg aaaccaactt gattgcatat actaaatttt tcagttcaaa 600 

tatctgataa gagatgtccc cagggctttfc taataacgta taccttgtaa tcata 655 

31 

607 v 
DNA 

Homo sapiens 
<400> 31 

ttggagaagt gaggtgaact aatgtttagc ttactatagg acacagatgg acacatatag 60 

aagtatttac agatgtgagt atatacatgg aattagtata cacacatatt tctttgctct 120 

14 



<210> 
<211> 
<212> 
<213> 
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gtcagttgtc agagcctaga agcaacaaca 
agatcttgat ttctaatacc at/tctccaat 
ctaattctag gaertggagta ggaaatatac 
ggaaataaga aagttctcaa agaaaaccaa 
gtatgtcaaa aagacccaag agctgactga 
ttttagcaac aaaatatggt agtattcaat 
tagtccacac tgataaaaaa tgattaaata 
gtgaagaatt tcaaataatt tatgtaaata 
tctgctt 

<2X0> 32 

<211> 613 

<212> DNA 

<213> Homo sapiens 

<400> 32 

caggcagggg caggggaaag gtacagctgt 
ggtgcaggaa cacgtgcaaa ttccacagcc 
aacacactcc cggctggggt gtgagtgcct 
gcattcatgt atccctattg cattcaagtt 
tgcccaattt aaaccaatgt actggaaatg 
gcagcccaaa cctctccagg ctcctcaagg 
actgaaaatc ccagatgctc cacatataga 
ctatgaacat gcaattaccc tacaaattca 
cttcttttac ccagttgaaa agcatctctg 
ctccatttca tctctgcccc caaataaaga 
agctccaggt caa 

<210> 33 

<211> 681 

<212> DNft. 

<213> Hojiio sapiens 

<400> 33 

tcataggagg ctggtgagaa ggtaaattgc 
tatttgtcaa aatttaaaat gcatatatat 
tgtcccatag aaatgaaagc acaaggtata 
agaaaacaag tagaaacagt atgattgccc 
acatattgca atataaagtg ttacacagtt 
agcaagattt aaaaatatgt gtatgttcaa 



0013 1PCT1 . ST2 5 . txt 
gtccagtggc aatgggcaca cttgacaccc 
aaaaggaacc agggttacta gaaaacataa 
aagatgaact gggagcatct tgtagtacca 
taaacaaaca ccatacatgg aatgatggtg 
aagagcttta aatggccaaa gctgaaacaa 
taaaatgcaa agtataaaat aagtatctat 
aatacatggg ccagaataga aaaatatctc. 
ctctgccctt aagaatacag atcataactc 



ggaggaagtg accaggccca agcaagtgac 
actgggatgc tagcacaaat aagtgtgaga 
gagaaccaca aacgtacctc cgtcctgcct 
gccagtactc accaccaaat acatctacaa 
tcattgagtg ccaggggtta cacagaacct 
aaatatctgg ctccaaactt tcttttaatt 
gagattaaca gatgctccag gggacaaggt 
tagtattagt tcttggttta aacagatttc 
gaagtcagaa gtagtaacta ggtgtt-ttcc. 
aaaaaaaaaa gtctctctga cttattttct 



ctttggtgtt gttggaatgc aatctgttgt 
tttgactcac aaatacttct -tttaggtatc 
tttaggacag cattatttta tgggtacaaa 
atcaatagga gagtcattga ataaattaca 
gttagaaaga gttattgtcg agtaagaaaa 
atttttgcaa gataatgaca aaacctctct 
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atgtgtatac ttatattcat atatacatta 
ttttttatga atacaagcat aaaaatatga 
aacttttgtg tctatgagga aagaatatag 
gctaaaccaa aatacaatac tgcaataaaa 
ggaatttatg taaaattata tgcaagtata 
ttacaaacag aacaagaaaa g 

<21G> 34 

<211> 632 

<212> DMA 

<213> Homo sapiens 

<400> 34 

gttcaaaacc ttctcacctt gaatctctag 
ccatccatct agggacaatg ctgtcaattt 
ccagtgatca gcagagaaag agtgttagaa 
acgtggataa gtggaatgga atttggatgg 
cctaagtgct gttgagcaaa gtgtttgcat 
agttttccaa ggctccacca tatcttccac 
aaccattttt tctaccaagt ccttacatgg 
gcaaccactg ccacaggaag gtagcaaccc 
gaaatagtaa agtgaagtgc agggagcaac 
catgtaacta taggccaacg taaatgtagg 
gggaccaatc tcagaaacac tgggatacaa 

<210> 35 

<211> 706 

<212> DKA 

<213> Homo sapiens 

<400> 35 

cccccagagc gccgcagact cgggcctgga 
cccgcagtag gaggggtccc aggaattgaa 
tggagtctcg gcggctcctc cgaacacagc 
acgaggagtc cgaaggccaa agcgtacacg 
cagtccacca ggcagcccca gggcgtgcgc 
gccgagagca gcagactggc tgcccacacg 
cttctggagg ctgtctggct ccccacacct 
aggagagtcg ccttcaagtt gctagagagg 
gtgcacagaa attggaagta accggggacc 
gtcaccgaca ggacgctcat gagatcatcc 



00131PCT1 . ST25 . txt 
taaatatgta tatacaatat gtatagtggt 

aagtatatac agtaagttrgt tagtatggat 

attgagaggg aggtatatgg gaaaggaaaa 

aattgtatgt atgatatgat cacacttatt 

tgtatgtgta aatattttag aagaaaaaaa 



gtaagattta ggtgctgtca tccaagcatg 
cagagtgaat tatagaatga attttgtcag 
aaatctttat agaaacttaa gaagtgtcag 
agttctgggt tagacagcag gtaagttgtg 
aggaggtata gctgtgtttt cctgacagtg. 
ccctcacacc agcagactgc taacctataa 
cctggtaatg attcttaaaa caatactttg 
tcctcaacta aaacaaagaa gttgcttcgg 
tggcaagggg ccttaggtta taagttgaat 
ctaggacctc tggatggtga gataacgaaa 
ga 



gcatcctctg gggacaggga aaccactctc 

gctccacggg aaatttcctg gtagttggag 

aatcggtgag tgagtgggac tgagaggccc 

atagagagga atagtacgta ggagctggag 

acgaaggcgc cccagccgca cagcgggagc. 

gtcagcacca cgccgagcac ctggcccgat 

ctgtgcatcg tataaaagtt gtaagagact 

ccctggcata aatacattaa ggcagaggtg 

tcgtttggcc actgcaaaaa catgaagatg 

acagaccagg aagccacaag catggacaca 

16 
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420 

480^ 

540 

600 

660 

681 
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acagttctgt tcrtgcatttt cagcagggaa 
gcaaaagtca tgagacatgt: caagcaaaaa 

<210> 36 

<211> 682 

<212> DNA 

<213> Homo sapiens 

<400> 36 

gaagaggcaa aatgaaatgg ccacttatat 
ttgagttaca ggactcagct ggctatttct 
tgatggtaat tttggagtaa caaatacaat 
gacaaactac aagatacttt aagctgcaaa 
cagagtttgc gtccagctgc aaagttcaaa 
ctgacaccaa ctgccagttc aggggtttcc 
agaaagactc acagaactca ttgaatgcca 
tagaaattag gaccaattgg agagacatat 
tattaagttt ccattgtctt caggacatac 
gtagtactac caagctgggg agctcacctg 
aagacaaatg aaaggatggg ataagatgac 
aaactaaacc taaagcaagc ag 

<210> 37 

<211> 539 

<212> DNA 

<213> Homo sapiens 

<400> 37 

ggccccctcc tctacacttc tgcccctgtg 
gccgccatgc cctctggctg tgatgccaaa 
tgtcggacag tggcccggaa agtcttgctg 
gtgtggagca tggccaccat attggccaca 
tggacagggg ccacgtacat gtggtagagc 
gtgaacagtg tggtgatgcc caggaggatg 
ccactccggc ccctcctccg tagccggtgg 
ccacaaggga tgaaatagac agtgagacag 
ctgggtgagt cggtgfcctct ccacatgtcc 

<210> 38 

<211> 682 

<212> DNA. 

<213> Homo sapiens 



00131PCT1 . ST25 . fcxt 
attagtgaat aaatgctgcc caccaaggct 
agatagatat ttcagg 



ggtatatggt atatggatca cttgtttctg* 
cccaatgtta gttatttgga gaaaaaaacg 
atttgatgaa agcaaattta ttgagggtta 
gtcaacacga gacttctggc ccaaattgtg 
ggaagaggcc atataagacg attctcactt 
cctgaacaca ctcagtttca agaatttact 
ttgtacttac ggtttataat agagaaaggg 
catataaggt ggaatctagg agattttgaa 
tacctgtaat tgttgtacag caataaacat 
atgctaaaaa gacactattt agagaatgaa 
cttccacatt aaggcactgg aaagaataaa 



gggagtcccg gaggctccat cacaggcttc 
gtgcagggca ggtaggcatc gtggatgacc 
acaaagcagt agaggccgaa gttggctgcc 
tccaaggcca ggtggaccct ccagtcccgg 
atgacgaaga cccggggcgc ccacaggagg 
gctgtgctct tgcccacccg gggctgcagc 
atgatggccg agttggtgac caggaacacg 
tgagcccact tgaggacctc gtccagtgtt 
agccaccagt agaaggggat gccggtcaa 
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706 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
682 
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<400> 38 
atacgttggg 


aattattcta 


cacatacagt 


atagaaaaac 


cagtaagaaa 


tataaaatgt 


60^ 


ttcatacacc 


accagtttgt 


tttctgctag 


aagacacaca 


atgcccctct 


catgaatcta 


120 


tggagatgaa 


ggcttctctc 


ctttcaccca 


gtacctcacrt 


tgccgcaaaa 


ctgaaagaaa 


180 


agtctgcttrt 


agcttcttgt 


ttccccaaat 


caggatgaat 


gggtggattg 


aaggatagct 


240 


gaatctaata 


gctttgcaga 


acatgaagac 


aggtttgttt 


tccagactcc 


caaaactcca 


300 


aactgatatc 


attatggaca 


gaaagtaaac 


ggcacataac 


aagaggaaaa 


agatcacagt 


360 


ttgcaaagct 


tttatgtgga 


ccttggtgct 


gggafccttga 


gatcctttae 


catggagctg 


420 


catcttcttg 


agatgtttac 


acagagaaca 


gattaacagc 


aaaaaacata 


gcagggtcag 


480 


agtgaagggc 


actaagtttc 


ctagcgtggt 


tacagtcgca 


tctgaaaggt 


acactgcact 


540 


cctcaatttg 


atcttccaag 


tcatgtttcc 


ttcatattct 


tttgtccgta 


caatctcttt 


600 


catgtttatc 


acaaaaagtt 


gacaagccaa 


aaatagtaaa 


ggccccaaca 


gcatcaccag 


660 


aatgacactc 


ttaactctcc 


tc 








682 



<210> 39 

<211> 553 

<212> DNA 

<213> Homo sapiens 

<400> 39 

tttatttcaa gctctaaact tattttaaaa ataagtgttt ttataaaatt ttgaaaggtc 60 
tgaatgtcta aaagaattgg cttaaatttt agcaatttag tttgagacat tagcctaaca 120 
attttctagc tatgtctgaa tgtatgattg gcattccaaa tctgtgatat tttcttacct 
ttatttttaa aaacattaga attgctttgt tcttgaatct tgggggttaa atttagaatc 
aacttacttt cttgattgtc tcaagctttt aaatttgcaa ctcaaaaata aggtgtgcat 
gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtggtt ttgtctaaac tgggataaaa 3 60 
cagagctggg gaaaaatacc ctgtgacggc ccctaaaaga ataagtgggt ttgcattagc 420 
aaggctctta cacaactctg aatcaaagag ccacagaagc ttgttgaggc agaaattctc 



caaaaactac cca 



<210> 40 

<211> 539 

<212> DNA 

<213> Homo sapiens 



180 
240 
300 



480 



tgacttgtca cactgtgaac agaggaaagc cacataaaga aagtgatgcc gctcttgggc 540 



553 



<400> 40 

ttggctgggg gccggggaga gcatgggtgg gggtgctggt ttgcttggtt tataacactt 60 

cttcttgctc ctcaatgcca gggcagagag tgtgcccctg tacatgcatc cttatttgtg 120 

ggcaaggctc cgtccatgca ggtgcctgga gatgtgggtt tactcacaca ttcccaggcfc 180 

ctcagggttg gaagggactt tggaagaggc cttccccctc ctccctcacc tgttctgcca 240 

18 



i 
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tatccatgcc aaatgctcat ctggat/tctg 
ttcttcccca ggcagcccat ctctgctgac 
gcaacctgga caattcccca ccccctatcc 
tgccaaaaac acagcaccct aagatagtta 
caggcactgt actaagtgct ttacgtatct 

<210> 41 

<211> 684 

<212> DNA 

<213> Homo sapiens 

<400> 41 

tcataatcat gagactcttc tcctcggagt 
gtgaactgct cctgggacac gttctcactg 
ctccgcatgc catcatacag cctggtgacc 
ttctgccggg gacaagcaga aaaatatggt 
aggagttatt attttaggca gajtagagagg 
taaagcatct ctgaaaaagt: ttcttgtaaa 
ttgatatgca aatgccggcc attagaaact 
tttcttgccc tttccccaca tgttcctggc 
tatagaacat ccatggtgcc ctgcatttac 
tttttcatgg gctacgtgaa tgacatacct 
cagacatcgc ctcctccagc ctctgcatat 
acctcttctt ttggctttgg agct 

<210> 42 

<211> 491 

<212> DNA. 

<213> Homo sapiens 

<400> 42 

ctctgtgcaa tgacacatgg gacttatagt 
aaagtcttaa atgatcagca tattrtattta 
aagtatatgc acatgattaa gaaacaaaaa 
tgaatcctat cctactcacc ccattcttcc 
ttgttattta cttccatatt attaaaaagt 
agttttagat catatttatt ttctgccatg 
tttatggtct cagtattgtt atagcaccat 
tttcttttac aatttattct gttttctctc 
attggcactc c 



0013 1PCT 1 . ST2 5 . txt 
cttgatcact cccagtgact ggaagctcac 

tgctggaata ctgagctgga aactgtgcca 

catctgcatg aaaacgggac caggacaaga 

cagcrtcatgc ttacagaata cctccttagc 

tcactctcat aatcttcatg aaactctat . 



ttcctttcaa caggtgggac atgggatgct 
ggtcccttcg ccttccctgrt caggtcgacc 
atctctgggg gaagagcttc cccgacgtgg 
tagacagtgc acaagttgaa cttggttact 
aaaaggggtc cttgggaagt tttcgttttt 
gccccgtctc ttagagccag gccggaaact 
gggtccaccc accaaggtga ttcccatggc 
aacatggccg cctccacata tccccacgtg 
ttattaaaag gctagggtgg gagggccagc 
ggtcaaacca atccagagcc ctgtgcaaat 
atacctggct ggtgtccacc gcacttgagg* 



agacggtaat atgctgaaga aactcatgaa 
tttatttata cattgtttct: tttaatcaaa 
tttctgaaag gtccaataat taaaaataaa 
cagacacatt ctctttttaa ctattatttc 
atacgaaatg ttgctatttc ctcatttatc 
atatatgggt ttatacctgt ttcttggtcc 
catgttcttc ggctctggta atttttctgc 
tggaatccgt tttttttttt ttttttagaa 
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<210> 43 

<211> 716 

<212> DMA 

<213> Homo sapiens 

<400> 43 



catgtggtaa 


tacatgttag 


aattccactg 


cttttcaata 


tggaagcttt 


tgagttacta 


60 


cttacttgtt 


tgagtgtgga 


attaattgtt 


tctattgtaa 


ttatttagtg 


gaaagttgac 


120 


ccaattatag 


aatcagctct 


ttttatttta 


atgttaaaca 


tgattaaatg 


actttctgtc 


180 


tgaaaatgag 


ttgttgctaa 


actaattgtt 


ggattaaagt 


ccagtttaaa 


catcgacgcc 


240 


at t gat a at g 


aaagaccttg 


agctgtcagc 






a crcfjcct crct 

HM V-j V_h" ' l»* \£ w- 


300 


ttcctaaagt 


ctgtgggatg ttgcggaagc 


acacttccag 


ttttttgttt 


cagatattta 


360 


atttctgttg 


gtcataatat 


tgggcatgta 


cccatgggct 


gacattggcc 


atctgagatc 


420 


catgatttct 


ctctatctgc 


attataattt 


atgtattgta 


attgtatgtg 


gtttacatct. 


480 


gctggtatgt 


atacgtcttc 


tctttgatat 


gttttgtctt 


agtgtgcttc 


aagtagcaaa 


540 


gaattacctt 


ttctgggtta 


atagctttac 


aactggatta 


tattctccgt 


gcttaaaacc 


600 


ttagcactgt 


ttgatgcgtt 


ttcccaacat 


cgtaaggctg 


gcagattggc 


gtgttctttc 


660 


ttttcagtgt 


atggaagcac 


caggtagcaa 


tccagtttta 


attttctgcc 


tgttaa 


716 


<210> 44 

<211> 637 

<212> DNA 

<213> Homo sapiens 












<400> 44 
caacaatacc 


tctgtatcct 


gtactgctgg 


agccacatct 


cagcacggta 


gcctgttttg 


60 


gtggctcgag 


gaagggcaat 


ccaaactgca 


ctgtgttcag 


tggcgggtcg 


ecaggttget 


120 


gctgtatagg 


aaacccagct 


agatttggaa 


ggaggccagt 


gactgcagtg 


agaaaagcag 


180 


acgggactgt 


tgtgaggcat 


agacgttgaa 


cttgcatcag 


actctctgga 


tcatcgtgtc 


240 


tagatggctc 


tgcaaccagc 


acttgtctgt 


cggagacagt 


ttagcgtgtg 


accgctgggg 


300 


gtgagcgact 


aaacctcatg 


gtctcttggg 


attccagcat 


tcacgctgcc 


tgtgccaata 


360 


gaggaatctt 


caaactcttt 


attggcttct 


ctctccctca 


tctaaagtga 


aataaagtcg. 


420 


tctttgaaat 


ggattggaag 


aagaaataat 


ttgcctacat 


ttcccaaaag 


tggatattca 


480 


ctggtggaaa 


tgtctgcagt 


tatctggggg 


tggatctttg tcatggacgg 


ccattagcat 


540 


ctccttggga 


aactgtctct 


gaacacaaaa 

• 


catctccagt 


tttgt agate 


agttttgaca 


600 


gactaactgc 


atgtgaattt 


cagagcccca 


gtttgta 






637 



<210> 45 

<211> 476 

<212> DNA 

<213> Homo sapiens 

<400> 45 

gcccctcctt cggggcggcc cctgttccct gcaggccggc teggtttcac cttcccagga 

20 



60 



WO 01/83553 PCT/US01/14050 

00131PCT1 - ST25 . txt 

gtggctgcca gagcccacag cactctcctt ccgccttggg ttctgggaga gtctgatggc 120^ 

crtctgaggac agggatttat ggatctagta ttgttcctga ccagggaaac ttgatcttcc 180 

ttcctaccac ctccaaagtc aectttaggc agggcaggca gggaccgggg ctgggtgagc 240 

tgtgtctggt ttggtgtcgg ctggtgtcca gccccaggct ccaagtctgg gtccaggccc 300 

ctcccttcct cttccctgcc acctccctgg gtccctggtc agctccgatt gctcctggct 360 

tgggagaagt cctaggtgcc ttgtggcagc cttcactggt gtcagttact cctgcttccc 420 

cggcgctcac gtggccccgg ccacccttag atgaggaagg acgctaacct ggcaga 476 

<210> 46 

<211> 704 

<212> DNA 

<213> Homo sapiens 

<400> 46 

tctcagctgt tgcttactgc ttaagataaa tcatcacact aatgtccttt attcttttca 60 

gttgctatca cttgatacat catgcctggc tttgaacaaa aaattatgag acttgctaaa 120 

aagcagaaaa aaaaaaacac attttgaaga gaaaatcaag tttagaatca gattcaaatg 180 

taacacagaa gttttagaat aagattttaa tgtaacagat ttcgatcaga catgacattt 240 

aaaattacta tgataaaaat gttaagattc tggttgaaaa aatagacaaa atgcaaaaga 300 

agatttagca aagaggtgga aattatgtga aagaatcaaa aggatatgtt aaatatcaca 360 

aacactgtga tagaattaaa aaattgctct gaggggctga tcagtacacc agaaattgtc 420 

tagtaaagaa tcaatgagtt ttaagatggc tcaaaaaaaa tcagaagcta aaatgcaaag 480 

agaaaaatga atgaacaaac aagcaaacag acaaaaagac agaatagaac caagaatatg 540 
gaaatatttc aaaaactgga atgcatgttt gattagaata gtaagacaga agaaatattt 
gaagtaacaa tggccaagaa ttttccagaa ttaataataa cactaaaaca cagatccagg 
aatatcagag aacatcaagc aggataaata ccccacattt atat 



600 
660 
704 



<210> 47 

<211> 429 

<212> DNA 

<213> Homo sapiens 

<400> 47 

gctgccttgc ccatggaaat cttggtaatt gataacttct ccttttcttg aagccagggg 60 

agggaggaca cgccaggtgg ccctggcagg gctgggctag ctcttccttg ctgctgggag 120 

cactcattga tgcgttaata tagcccaggt acaaggacta tgtggcgagg tggagagaag 180 

ccggagcctg ggagctcagc cactagataa cccccgaagt tggcaagtct cattcttggc 240 

tgcctccctc ctcccctcag aaagtaaggt ggctcccagg agctgttggg cagggaagac 300 

caagatatat ggccctttcc acgtgggggc tgctgtcttc tcttgaccct ctatttccag 3 60 

fccaatgttta gctattcagc cctccaggca aaaaaacaaa acaagcacaa accacttttg 420 

21 
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gatgtgtag 



429 



<210> 48 

<211> 590 

<212> DNA 

<213> Homo sapiens 

<400> 48 

caggtttttg ggtgggtgat tttcccttgt ctgtccaacc gtctttatcc acaaaggatt 
ccagcttgtt tgtaataaac cagatccctg aataaggcag cctcaggccc actttatagg 
cccattatac caagcagggt agggagcaaa gaagaaaagc tacaaaacta accagaaggg 
aacacaagaa gggaaaggaa atgtgtgtgt gtgtgtgata tcttctctgt ctctctgaaa 
acacaattcc ctgctcactt gtgtggcctc ttccgaaatc agagcctctc ttccttttcc 



cacagttgaa ataataatgg ctaatattca ggagacagtt atgatgttcc agaactgcat 
cagaaacttt ccagagaata tggtatgttt ggcgaggggc aggacgttat gtaacatggg 
agcataagat gtgaggaggg cagaagaaag acgctgggtg ccagtgtgac 



60 
120 
180 
240 
300 



tatgcctcta atctgtttct tctctcttcc tttcctgtcc tttgcctatt tttttttttt 360 
ttttggagat ggagagaagt gaggaaactg gaagttatac tgtgtgtctc cagcagtgtc 42 0 



480 
540 
590 



<210> 49 

<211> 722 

<212> DNA 

<213> Homo sapiens 

<400> 49 

gcgatttggc agtaggttgt accagttagt acaaatcatc atctttctct tccttacccc 
atgtcggcag accgcggcca ggatgcggga tcccagggcg ccaggcgctc ccatctgctc 
tgctgaacaa tgtgtggtcc accctttatc caagctgcag aggggaaggg cagatggagc 
caccttgcct tctaagtgac ttcagcaaaa gcacatctgt cctccagggc aggttctcga 
ccccagcact attcacattt ttagctggat cgcttttcgt cgtcggaggc tgtcttgttc 
gtggtgggtt gtttagccgc acccctagct tctacccact agatgccagt agcacccctc 
ccagatatga ccatcaaaaa atgtctctga acattgccaa atgtccctgg gagtgggagg 
cacaatcacc ccctgttgag aaccacttag aaagaacttt tgctgggaag agctcagagc 
atgcatttaa acagtgttcg gtgttctcgc attagccttt cccaagggaa ttagttacta 
actgaatgtc accttctcca cgagacttcc cctgagcacc ctatttatgc tcactcacta 
ttttcattac ttatcatgtt aactgtttaa tattctgcct cccctgttac actatatgta 
gttccaggca cagagtaaat gttcaaaaac atttgttggc caggcaaggt ggctcatgcc 
ta 



60 
120 
180 
240 
300 
3 60 
420 
480 
540 
600 
660 
720 
722 



<210> 50 

<211> 594 

<212> DNA 

<213> Homo sapiens 



22 
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60 



360 
420 
480 



<400> 50 

aagcacactt tactctctcc cactgaaggc agctttcaaa cttggaaaga atgtatgcag 
tagtatttga agatgctgaa aagtcattag tagcagacag actgggaaag gagaccagaa 120 
tttgaagtac cactgaacca gcagtgagtt tatccttttt ttttccctcrt agtataccca 180 
gactgaattc aacacattca aaagcccagt agtgagtatt ggggtgcata cagagaaaga 240 
tccaggaaaa gcctctcaaa gggtgggaaa aagaactcct aatactcaga gagagtgtga 300 
aaaatccccc attttttcca ctttcttttc tccatttact cataccccaa cctccgggca 
atcctgtcgt gatggcagtg aaagcagcag cagctgcagc accagtagca acgggaatca 
tcagaagtca aaattctgaa aaagggagac tttcctctct tttggtagag cagtagttct 
aagaggatga gaccaattct cactctgtct ttttctgttt tcctgctgct tggacctaga 540 
tatgcaagta tacatcagaa aggggtaact gttctaagtt tctggtgaga gaac 594 

<210> 51 

<211> 556 

<212> DNA 

<213> Homo sapiens 

<400> 51 

aacttttggt tctggaaaaa attttgaatt atttccctgg taatttcttc ctgtctgttc. 60 

tctttccaga actcctacta tttggatgtt gagcctccta gactgatctt ttctctcaat 120 

atctttgata ctgtggcttt atgctttgtt ttatgcattt cggtcatttt tacataattt 180 

caagcagtaa tggtaaatgc atatgtccag tcctctgcat ttaactggaa tcctctgatc 240 

tcttttcaga tactttactg caggtaagga aactattgta gaaatccata tggcatgtct 300 

gagatgagca ccaggctttt tttttttttt ctggtctgat tctcccactt atcaaactct 360 



420 
480 



tctttaggat atttacacta agtagaaaca aaggcaagta aatgaaagta gagcaggacc 
aggtgcaagc cccttgggca cattatccac cttcgctgtt gctaggttta ctcatttcag 
agatgaaggc caataatacc cactttttat agctcaagct tgtcttgatg aacaaatgag 540 
ggcatgtaga tgaaga 556 

<210> 52 

<211> 628 

<212> DNA 

<213> Homo sapiens 

<400> 52 

ttgtggttgg tgattcaggg gatcttcatt tttgctgttt ttcttttcca gaatggcttt 60 

gactacttac taacatacag tgacaatccc caaacggtgt ttcctcgcta ctgtgttagt* 120 

tggatggttt ccagtggtaa gtaagggcaa gtatacaggg cctggaacct gggttgagca 180 

ttttgttttt ctctatttcc taatggggaa ataaaacgtc tcttctggtt cttctttttt 

ttttttttct gagacagagt tttcacaacc catgctttgg gaacacattc cgggaggcag 

ctcttattca caggctagtc aggttgtgat ctttataagg aagaactagt tccctaccat 360 

23 



240 
300 



i 
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caaagaaata gggtcttctc attttgagcc tactgttggt ttgtatgtca gcttaacctg 420^ 

attctcgtct cctgacaggc atgccagatt tcctggagaa gctgcacatg gccactctga 480 

aagccaagaa tatggagatt aaagtaaagg actacatctc agctaagcct ctggaaatga 540 

gtagtgaagc caaggccacc agccagtcct ctgagcgaaa gaacgagggc agctgtggcc 600 

ctgctcggat tgagtatgct tgacaggc 628 

<210> 53 . 

<211> 670 

<212> DNA 

<213> Homo sapiens 

<400> 53 

attctgccta acacacacat cattactatc ttcatcttca ttatcatcat tacaaagcag 60 

ttggattacc cagaaccatg cgtagtttgc atatcacatg actataaaag gtaattttac 120 

aaaatacgat gaaatctagc agaagtggtt ctaaaggaat gacgagagga caatttactt 180 

ggtaaggtgg ccagttggca agactgagaa actggttgca gtgacaggaa tcacatttct 240 

gaaccaaaag caaaacatca aaaggccgtg gtctgacaaa tgtgaatact taaatggaca 300 

ttaggtgagc atactgggaa gatgtaagag gggaagtggc cacagttgta gaagcagatt 360 

ttggggtgat accattgaag taaaacttaa aggctactat gccaaagggc caatttaaca 420 

aatggaaaaa atatgtatat ttcaaaatgt cagacctcaa ggagaaaggt ttgtgacaaa 480 

ttaagagtgt gagatttgaa tattttacac taataaccac agtgtttcat tcctcagtag 540 
tgactcattt. tgttctctct ccataccaac cccatctctc tcacacagac acacatgctc 
cctagtaccc agggctccca ggactcatgc cttgggaagt gagaggactc agccccgaat 
catgaaactc 



600 
660 
670 



<210> 54 

<211> 669 

<212> DNA 

<213> Homo sapiens 

<400> 54 

gtggcagcgg tactaggatg ggccacaggg atggacaggc agtgcttggt gctgatggag 60 

cccagcatgc tcaggcctgt aaagtagaga aggtcatcac agtggtgaaa taggtggaga 120 

tggaaaggaa gaagtcatgg tagaaattca caatttctaa aatctgggag cagaggaaga 180 

agtcggcccc ggccaggttg agggtgtaga gggagaaggt gttcctgtgc atgcggaatc 240 

ccaggagcca gaggaaatga ctgcatttcc tgccagctgg accaggtcaa cgatgaggag 300 

cagcaacatg aggatcatga tctccatgcc acaatgttga agatgggtct cctcggtcct 360 

attgattgat gtcagttctg tacccaaggc tgggatggtt ggatccatgc acagaaaccc 420 

tagtctggtg cccctgggaa cacaaaaaag atgtgatcag cagctgtgtg atctctgatt 480 

tcacatacat tcfcattatat gagaattatt gtccccattt tacagaggag agaaacaggc 540 

24 
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ttgcagagaa taagccacct gtcaaaaggt gaggagtgct gaactccagt ttcaaatcca 

gttcttggtg actctaaagc ctgggctctc tctattgcaa cacaattttc tctactgaca 
tgggaataa 

<210> 55 

<211> 682 

<212> DNA 

<213> Homo sapiens 

<400> 55 

ttttgtggtt taaaaaaata tatacagccc tgtggttcaa tcagaagcct gttactttta 60 
catttccaaa tttataattt actacactta cgtgactcca gcgagcattt ataagcagca 120 
aagctcttgt acttaaaagc actgaatcat ttttatccac aaaagaaccc tattagggat 
gtaatgagat tttgaaaatt aaaaaaaaaa agctcaagcc attgacttat aatggttcgc 
aaaacagatc acattagatg aaagatgctt gaatcttact tttcagtttc taggttatta 
tttgttcttc cagatttcag gaggcaaagc gagtgagaag acaggcagga aagggacaca 360 
gggagcttct gcagagatga caactcctct cctctaaagg gcactgtcat tcccaagggc" 420 
accaccaatc ccaaggcttc agtccctatg agactatggc tgcttttgtg gcatccatgg 



180 
240 
300 



480 



600 
660 



gtgaaaacct ggcctcagct ggcatggagg ctctcagtca acagctgcta tacctcctct 540 

ttttagccgt gcagcctaaa ctcaccaggc aattttcatg ctttggttca agtgcacaaa 

tcagtgtttg aaagcatatc agaaccttga cctcttgcac tctcattcgg gtcactcatg 
attttcagtg gctgaaacga tg 682 

<210> 56 

<211> 674 

<212> DNA 

<213> - Homo sapiens 

<400> 56 

aatagattcc atagtcactg tgagtaattt ttctccattc attttttgat tgactgaagt 60 
ttattgtcta gtaggttctt cagaagtgtt catgggaagt cacatctatc tgtttccttt 120 
atatttaaat gacagtttgg ctggatatag aaatcatgga tcacatatta ttttcctggg 180 
ttctttgtat catatttctg tcttccagca tcaaatattg ttgtgaacta taaggtcagt 240 
ctaatttttc ttctttgtat taagtatggg aaagaaacta atactgtaac aaagtacaaa 
aatacagtga gttaactaag attcaacctt gtatcactct catgtatcag tctggctggt" 
ctaagttatc agagcaactg ctgcgcaagg tcacccagag agccatttct tccatgttgt 
tgctccacta tccctttttg ggcattttgt caccctcaaa atcaaaagtg ggatgttggc 
aaatctacct tccagcttgc aaaagaggaa aagaggcaaa atacagagaa agcagatttt 
ctttaaattg caaatgactt tacatacttt. tgtacatatt caatattcag aacttgctca 
tggccaccgt agctaactga aaaaaaaagc tagaaaatgc agtatctagc tgggtggcct 
tagagttaga aata 

25 



300 
360 
420 
480 
540 
600 
660 
674 
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<210> 57 

<211> 597 

<212> DNA 

<213> Homo sapiens 

<400> 57 



gaattggcct 


agggtggggc 


ttggccatgg 


gtcacttttc 


aaagctcctg 


agcaatgctg 


60 


gcacccattc 


atggLtgLCC 






ggccatctgg taggaacaga 


120 


gcacaaagct 


ccacctatat 


cccagctgct 


ggctaaggaa 


aatgaaactg 


ttccaagrca 


180 


gatttttttt 


ttcaagctcc 


tctctagaca 


aaggagaaga 


taataaaata 


aaagagttaa 


240 


aactagaata 


tgagacattt 


ggattggata 


taagaagaaa 


cttgggggaa 


gaagaggtta 


300 


ggtattaaaa 


tgtatgacct 


cagggatatt 


gtgtcatatc 


attttctgga 


gggtttcaca 


360 


acagggatga 


atttccatct 


gtcttcaagg 


tgtttctaat 


ggaatgtcaa 


gatgatactg 


420 


gagactatag 


ctcattcttt 


tagacagggc 


tgaattctgc 


acttattcat 


tgaaaataaa 


480 


tcaagttttt 


cccaagtgtc 


ctataatgtc 


ctaaaaaagg 


gcactaggct 


ggatgaagga 


540 


tttgggtgta 


cacattgtgg 


cgggtcctgt 


ttgtagaact 


gtgacaggca 


gtagagt 


597 


<210> 58 

<211> 624 

<212> DNA. 

<213> Homo sapiens 












<400> 58 
ctttatgatc 


agttctcgaa 


tgccctgcct 


tctcgttctc 


aattcagtat 


cctttccatt 


60 


gttccttgct 


gtatattatt 


ggccagccag 


tctggatgga 


gcggcaggga tggttcaaat. 


120 


aaatgaaggc 


cataccaaag 


tcatcctatt 


gaaggctcafc 


gttgggctta 


ggccagagct 


180 


cactgatact 


gagatgtccc 


ttattctgtg 


•tctctttcac 


tgtctatggt 


attactctgc 


240 


tttcacagaa 


gagcgagtct 


tggggaacag 


aaacacccgt 


atcatcctag ttcaacagct. 


300 


tcttgcaact 


cccaaattta 


cttatttcct 


gcctcctgcc 


tttttcattg 


atctagctgc 


360 


cagtgaaata 


tttgctgctt 


ctcagtgacc 


tttgtatttg 


atatgaattg tttattttca 


420 


cttttaagtt 


ga a at at a at 


ttgtatatta 


tacaatatac 


ccatttaagg tgtacaattc 


480 


agtggtttfct 


agcagtcagt 


tgtgcagcca 


tcacaatfctg 


acagtatttt 


ctttccccct 


540 


agaagaaaca 


ccatacgaat 


■tcattgttac 


cccatttccc 


ccrttttctcc 


agcctttcac 


600 


aacgactaat 


ctactttttc 


tcta 








624 



<210> 59 

<211> 482 

<212> DNA 

<213> Homo sapiens 

<400> 59 

caaatagtac aaaacatctg gaggtgacat tataaagggg tcagtgtttg accaccagcc 

aatggaaaaa gttatatata tagaaaatat attctatgta tcccattgga tgtattttct. 

26 



60 
120 
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ccttttactc atgcctctct gctggagttc catattcctg attttctcac tgttgccctt 18ft 
catgaccatg aaacctttgt tcacccatcc attcccattt ctttcaagta ctctttgaag 
tttattaaag ccacttctct cacagtcgtt ttagattttc ccttaagtag cctctaaatc 
tgcaagtccc tgaccttggt cattctggtt actctaaagt ggtgcctgta gataacagat 360 



240 
300 



tctatattga atccccggtt taataattcc aacacctgga tcatttctga atctgattct 
tttgattgct ctatttcttg acagagtgtg ttttaatgct tgatcctcca cagtttaatt 

27 



420 
480 
482 



attccaatga ctatatctag cttaatgatt ctcaaattat tcacatgggc agtcagtatc 
atgaggtcct tggggagtca tcatgaagat gactaaaaat tcaaataaat ggtgagagtc 
ac 

<210> 60 

<211> 609 

<212> DNA 

<213> Homo sapiens 

<400> 60 

acttcttcat gtctttggca actttgttta atttttttaa agttgctagt ctctttttct 60 

taatgaacgg tccttgtttc atgttcgtgg ccattttcat ggtcagccgt ctgggcaagc 120 

tgctttttct cttcttgtgg tatcactcct cctctcctta ctgctcagct gtagtttcac 180 

acaacaagct aagtggagct cgtggggtca cttacaggaa acaaggagca tgactcgcac 240 

ccatgaagtt agaaatggca cacggggagg ggagatagag cagatccgtg cacagcactc 300 

atgtgtaaaa tatgcctgca ccactgtctg ctttgcgttt gagttcaaaa caaaaggctt 360 
ccgtgaaata taataagcta tatatatttt tcagagtgac aagaattgtc tcgcttccct 
tcagttccca gacttctcca aagttagtct aatgtcatga cattgcctgg ggaggccaga 

ggctggcctc agagacgaga aagcaggtag cttggcttgg gcttgtttct taagggtcta 540 



420 
480 



600 
609 



ggtgcctaca gcgtagaaat tcagcatttg cagagcaccc gaggtgaggg gctgggggac 
ggcagagcc 

<210> 61 

<211> 568 

<212> DNA 

<213> Hoemo sapiens 

<400> 61 

cttttaataa tttttataaa tcccaaacat tatatcttca tatttattct ttttctcttc 60 

tcaagtttca aatttagtta caccatttaa aatgcatttt ccatggcttt gttttttttc 120 

tcacttttaa tttcattttg cttcagttga gtactttcca ttggtctatc cgtcagtgtc 180 

cctgtttcct caattgtgtt gatttgagag tcaactcaaa ggcatttttt atccttttta 240 

ctgtgtttac atttatatca tattcatgtc cttcttatta tcctcgagtc tcagctgata 300 

gtagtcattt ctttatgcat gttgttcatc ttcactgtaa catttaacac aaaaattata 360 



420 
480 



WO 01/83553 
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attattggct gactgtcaga tttcttttgt ttgacagtag aaattatagt atatattttt 540 
tattcctgaa aatagacatt cafcttttt 5 68 

<210> 62 

<211> 686 

<212> DNA 

<213> Homo sapiens 

<400> 62 



aaaaataaaa 


gcaccttgtt 


ccatgcaatt 


cgtatgggaa 


agttttgggt 


gtcaaaggtc 


60 


gctgggggat 


agatggggag 


gcagaaatag 


cttgggaaaa 


ggaagcagga 


aaaaaggaaa 


120 


tctttatggg 


aaatcaatta 


cccaaagcaa 


ggtgagtcac 


ctagaggtga 


atatgatgtt 


180 


gttattgtcc 


tcccttagtg 


tacagcacag 


tttttgctct 


cacagggttt 


ttctctttag 


240 


gatgcgtagc 


accctatgca 


ttaaatacat 


agcatcctaa 


agacacccta 


ctcaccatga 


300 


gtctgtaggc 


tctttcctga 


tgagggcact 


ggccatatat 


gaatggaaaa 


ctcaactcat 


360 


ctcctcagct 


ttagatgttg 


ctgctgttca 


gctggatttg tgagaaatat 


ctggattact 


420 


atcaagaaca 


tttagcaaga 


ctcaaaagag 


agaggcaagc 


agaaccaaaa 


cccaaacctc 


480 


aaccaatgac 


tagctgaata 


aacaattctt 


tggaggaata 


aggaaggtat 


ttctggatgt 


540 


attctgagaa 


tgctcttcca 


aaagggaaga 


tggtaataat 


ggacttgttt. 


tgatttcatg 


600 


gttgtgatag 


aatgtacttc 


catgatgtga 


aatacacttc 


tggcagataa 


aatgcaggtt 


660 


gtaatttgca 


tttgtacatc 


acaggg 








68 6 


<210> 63 

<211> 565 

<212> DNA. 

<213> Homo sapiens 












<400> 63 
aggatggtga 


tfcgaggatga 


tgttgaaaat 


tgcttagggg 


aagttttcag 


agggttttgt 


60 


ggccttattt 


ttggcagbgg 


ggagaafcgag 


aagtcaccct 


ggctgagatg 


agaagatagg 


120 


ggagagttct 


gagcagaagt 


gaggcgttgc 


ccaagttgct 


gcggaaaagg 


ttcacctggg 


180 


tgcctgtgcg 


caggtgggcc 


agaaagtacg 


caggtgcacg 


aagaaggaag 


cccgtgagca 


240 


aggcagggtg 


gptcagaccc 


ccagtggcgt 


agaccaaggc 


ggcagggcac 


aggttgggag 


300 


aattggattt 


tggatctgtt 


trtgaataggg 


actccactga 


atgcattgtt 


ggattctctg 


360 


tgtggtgtga 


gatctacaga 


ggtctaaaaa 


tggctccaaa 


agtttcatcc 


tgacagcctg 


420 


agccactggc 


aggatggagt 


tgactttacc 


aaaacaggga 


agatgtcaag 


gggcccagga 


480 

* 


ttgggaaaag 


catgaacaag 


gactgtggtt 


gagtttcagg tgttgagttg 


cctctctgca 


540 


tctctgcagc 


aaagcagaga 


catca 








565 



<210> 64 

<211> 627 

<212> DNA 

<213> Homo sapiens 

28 
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<400> 64 

ttacaaagtg gcctgtaaac aaggcctgtc 
cacatcaaac tgagatggag aagtcccatg 
tacaaaattc atctatgaag acccacaatc 
tctaaaggtt cagccaagaa aaaaaaggtg 
catccttcag gaagacatcc caggctatta 
aactaccaca aatagccctt gttgaaaatt 
ggaaaggcac agataaaccc tcagagtgag 
tcttctgaaa taaaaaaaaa aacttacatc 
ttttgttttg ttttgagatg gagtcttgct 
cgatctcagc tcactgcaac ctccgcctcc 
cctgagtagc tgggactaca ggcacac 

<210> 65 

<211> 340 

<212> DNA 

<213> Homo sapiens 

<400> 65 

actctagctc agaaaagcct taatatctag 
gtacttttac aaccccattc caaaacccca 
aacatgagtc aacaaatgac ctcattctcc 
gtttccaact gatcattatt ttaaaaatgg 
tcttttctct cttttctttt ttcctttttt 
tccccaggct ggagtgcagt ggcgagatca 

<210> 66 

<211> 554 

<212> DNA 

<213> Homo sapiens 

<400> 66 

cagtcccatc aacagtgtaa aagtgttcca 
tggcaatcat taaaaagtca ggaaacaaca 
cttttttaac cttcttatac ataaataatt 
aaagaagatc ctcaggtcat ataagttaga 
aaggtaggca ggaaccagca gtggtgatga 
acaaatcaga aaggtgaatg ttcctggagc 
ggcttatcag catagaggtg gtaggtgagg 
aaaggtaagt agaagttgaa tatggaattc 
cacagaaaag agtgaaccag gtcacataga 



00131PCT1 . ST25 . txt 

atgggaggaa tcatctaggt ttactaacag 
ccatatatga cagatctacc aagctggctt 
ctcccctccc cacacctagg gctttgccag 
ccacactagg actgtccttg attctgggaa 
gccatgtgaa gttggccact tgcccctggt 
cagctaactc ctgattatcc actcagtt.cc 
taattaccaa tatctggctt tggaatgcaa 
ttacctctgt gtaggaggtt tttttggttt 
cttgtcaccc aggcttggag tgcagtggca 
ccggttcgag caattctcct gcctcagcct* 



catggacaac ccataggccc ggtggctctt 
cagaccaaaa cctgaaggct agtaaggagg 
atttgtttac aaactccact gatgtctgtg 
gtgaaatagt gtgagatctc agagcacttt 
tttttttttt tgagacagtc ttactctgtc 
cagctcactg 



ctatgagata gcatctcaca ccagttagaa 

ggtgctggag aggatgtgga gaaataatat 

atggtgactg agagaaaaag aacaatcaag 

ttgaaaataa tgtcttttgt tcaaataaga 

aaatggtggc tctgtgtatt tgtgggccat 

tccagagaaa tctagaggaa gataagagtt 

acaggggatg aaataacaca caaaatatat 

taagtgattg ggagattaaa aaaaatgaca 

aaaacattgc tttcttcaaa gacaagaaag 

29 
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60 
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60 
120 
180 
240 
300 
340 



60 
120 
180 
240 
300 
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420 
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gagacagttt gaag 55 

<210> 67 

<211> 630 

<212> DNA 

<213> Homo sapiens 

<400> 67 



ttttgcagtc 


tttttgtctt 


tatgctcctc 


taaattattt 


ccagtgatct 


gtcattggat 


60 


ttgctaatcc 


tttcttttgc 


ttggtctagt 


ctgctgtgga 


acctctctag 


taaatttttc 


120 


agtgtacgtt 


gttcagccca 


tgatttctgt 


ttggtacttt 


ttaagatttc 


ccatctcgtt 


180 


gttgaaattc 


tcactatatt 


tttgtgtcct 


tgatgagcat 


cttgtaatta 


tttttaatta 


240 


tctattggat 


aaatcatgta 


aggttggttt 


ctgtatgttt 


atcttgttcc 


tttgtttaga 


300 


acatttttac 


ctgattcttc 


attttttctt 


gaccctctat 


gttggtttct 


gtatattaac 


360 


aaagcaagca 


cctctcccag 


tcttcatgga 


ctggttttat 


aaaagagaac 


actttcacca 


420 


acaaatacag 


ccaaaaataa 


tggtggccta 


taataattct 


ttccctcctg 


aggaggaatt 


480 


aggcagctgt 


gat 1 1 tt gt c 


catttattct 


gtgttgagcc 


agagagaggg 


tagctatggt 


540 


ctacaagccc 


aaaacaccat 


tttcatactt 


ctctgagcag 


cttgactgtg 


ctgggcctgc 


600 


ttaagtcagc 


actggttaga 


aatgctagtt 








630 



<210> 68 

<211> 195 

<212> PRT 

<213> Homo sapiens 

<400> 68 

Gin Lys Ser Leu Trp Phe leu Phe Ser Leu Ser Ser Pro Ser His Cys 
15 10 15 

Ser Leu Ala lie Gin Ala Trp Arg Leu Ser Gin Pro Ser Phe Leu Leu 

20 25 30 

Val Gly lie Pro Gly Leu Glu Glu Ser Gin His Trp lie Ala Leu Pro 
35 40 45 

Leu Gly lie Leu Tyr Leu Leu Ala Leu Val Gly Asn Val Thr lie Leu 
50 55 60 

Phe lie lie Trp Met Asp Pro Ser Leu His Gin Ser Met Tyr Leu Phe 
65 70 75 80 

Leu Ser Met Leu Ala Ala lie Asp Leu Val Leu Ala Ser Ser Thr Ala 

85 90 95 

Pro Lys Ala Leu Ala Val Leu Leu Val His Ala His Glu lie Gly Tyr 

100 105 110 

lie Val Cys Leu He Gin Met Phe Phe He His Ala Phe Ser Ser Met 
115 120 125 

Glu Ser Gly Val Leu Val Ala Met Ala Leu Asp Arg Tyr Val Ala He 
130 135 140 

30 



i 
i 
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0013 1PCT1 . ST 2 5 . txt 
Cys His Pro Leu His His Ser Thx lie Leu His Pro Gly Val lie Gly 
145 150 155 160 

Arg lie Gly Met Val Val Leu Val Arg Gly Leu Leu Leu Leu lie Pro 

165 170 175 

Phe Pro lie Leu Leu Gly Thr Leu lie Phe Cys Gin Ala Thr He He 

180 185 190 

Gly His Ala 
195 

<210> 69 

<211> 206 

<212> PRT 

<213> Homo sapiens 

<400> 69 

Lys He Leu Arg Gly Ser Gin Gly Pro Glu Arg Asn Asn His Lys Glu 
15 10 15 

Leu His Ser Ser Arg Tyr He Phe Tyr Phe Phe Ser Leu He Ser Thr 

20 25 30 

Arg Cys Asn His Gin Tyr Cys Leu Asn Leu Leu Gin Asp Phe Gly Gly 
35 40 45 

His Pro Pro Ser Pro Leu Ser Pro His Thx Met Thr Leu Gly Ser Leu 
50 55 60 

Gly Asn Ser Ser Ser Ser Val Ser Ala Thr Phe Leu Leu Ser Gly He 
65 ' 70 75 80 

Pro Gly Leu Glu Arg Met His He Trp He Ser He Pro Leu Cys Phe 

85 90 95 

Met Tyr Leu Val Ser He Pro Gly Asn Cys Thr He Leu Phe He He 

100 105 110 

Lys Thr Glu Arg Ser Leu His Glu Pro Met Tyr Leu Phe Leu Ser Met 
115 120 125 

Leu Ala Leu He Asp Leu Gly Leu Ser Leu Cys Thr Leu Pro Thr Val 
130 135 140 

Leu Gly lie Phe Trp Val Gly Ala Arg Glu He Ser His Asp Ala Cys 
145 150 155 160 

Phe Ala Gin Leu Phe Phe He His Cys Phe Ser Phe Leu Glu Ser Ser 

165 170 175 

Val Leu Leu Ser Met Ala Phe Asp Arg Phe Val Ala He Cys His Pro 

180 185 190 

Leu His Tyr Val Ser He Leu Thr Asn Thr Val He Gly Arg 
195 200 205 

<210> 70 

<211> 219 

<212> PRT 

<213> Homo sapiens 

<400> 70 

Ala He Ser Thr Lys Cys Cys Leu Ser He Leu Trp Pro Thr He Trp 
15 10 15 

31 
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Tyr Tyr Cys Ser His Ala Gly Ser Leu Ser Met lie Met Cys Ala Leu 

20 25 30 

Leu Trp Ala Leu Ser Leu Leu Leu Lys Leu Leu Glu Gly Tyr Tyr Cys 
35 40 45 

Ala Val Cys Val Pro His Phe Leu Tyr Pro He Asn Tyr Gly Ala His 
50 55 60 

Phe His Val Phe Ala He Val Asn Arg He Ala Met Asn He Gin Val 
65 70 75 80 

Gin Val Ser Phe Asn Asp Leu Phe Ser Phe Gly Tyr He Pro Ser Ser 

85 90 95 

Glu He Thr Glu Ser Asn Ser Ser Ser Lys Leu Phe Gly Lys Ser Pro 

100 105 110 

Asn Cys Phe Pro Gin Trp Leu Asn Phe Thr Tyr Pro Pro Thr Thr Tyr 
115 120 125 

Lys His Ser Leu Phe Ser Ala Ala Ser Pro Ala Ser Val Val Phe Cys 
130 135 140 

Trp Arg Ala Ala Ala Ser Arg Leu Thr Ala He Ser Ala Ser Gin Val 
145 150 155 160 

Gin Ala lie Leu Tyr Leu Ser Phe Leu Ser Ser Asp Tyr Arg His Pro 

165 170 175 

Pro Pro Cys Pro Ala Asn Phe Cys He Phe Ser Arg Asp Gly Val Ser 

180 185 190 

Ser Ser Trp Pro Gly Trp Ser Thr Pro Asp Leu He He His Pro Pro 
195 200 205 

Arg Pro Pro Lys Val Leu Gly Leu Gin Ala Ala 
210 215 



<210> 


71 


<211> 


215 


<212> 


PRT 


<213> 


Homo 


<400> 


71 


Glu Pro Ser 


1 




Leu Ala Ala 



10 15 



20 25 30 

Ala Thr Trp Asn He Thr Val Gin Trp Leu Ala Val Asp lie Ala Cys 
35 40 45 

Arg Thr Leu Met Phe Leu Lys Leu Met Ala Thr Tyr Ser Ala Ala Phe 
50 55 60 

Leu Pro Val Val He Gly Leu Asp Arg Gin Ala Ala Val Leu Asn Pro 
65 70 75 80 

Leu Gly Ser Arg Ser Gly Val Arg Lys Leu Leu Gly Ala Ala Trp Gly 

85 90 95 

Leu Ser Phe Leu Leu Ala Phe Pro Gin Val Ser Asp Leu Gly Leu Arg 

100 105 110 
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Thr Gly Gin Asp Arg Asp Leu Gly Pro His Glu Leu Lys Gly Ala Leu 
115 120 125 

Gly Gly His Pro Leu lie Leu Arg Glu Ala Ser Ala Cys Phe Phe Phe 
130 135 140 

Phe Leu Pro Ala His Cys Asn Leu Arg Leu Pro Gly Ser Ser Asn Ser 
145 150 155 160 

Pro Pro Ser Ala Ser Arg Glu Ala Thr Gly Ala Arg Tyr His Ala Arg 

165 170 175 

Leu lie Phe Val Phe Leu Val Glu Ala Arg Phe His His Val Gly Gin 

180 185 190 

Val Val Ser lie Ser Pro His Asp Pro Pro Val Ser Ala Ser Gin Ser 
195 200 205 

Ala Glu He Gin Ala Ala Thr 
210 215 

<210> 72 

<211> 143 

<212> PRT 

<213> Homo sapiens 

<400> 72 

Gin Gly Ser Cys Leu Cys Thr Leu Ala Trp Thr Thr Glu Asp Pro Ser 
15 10 15 

Leu Asn Thr Lys Lys Lys Arg Val His Gly Asn He Ala Val He lie 

20 25 30 

Met Leu Tyr His Phe He Gly Thr Ala Cys Met Asp He Arg Gly Arg 
35 40 45 

Gly Gly Gly Val Leu Gly Leu He Pro Gin Gly Tyr Gly Thr Thr Asn 
50 55 60 

Tyr Gly Pro Gin Thr Arg Cys Ser Val Asn Glu Glu Leu Ser Ser Glu 
65 70 75 80 

Met Arg Glu Ala Gly Arg Arg Trp Lys Leu Gly Lys Ala Leu Trp Glu 

85 90 95 

Axg Trp Gin Met Ser Arg Ser Asn Arg He Gin Met Gly Val Trp Gly 

100 105 110 

Gly Lys Glu Glu Asp Thr Ala Gin Lys Glu Lys Ser Thr Ala He Pro 
115 120 125 

Arg Met His Leu He Leu Ala Asp Leu Arg Ser Ala Gly Leu Gly 
130 135 140 

<210> 73 

<211> 187 

<212> PRT 

<213> Homo sapiens 



<400> 73 

Gly Lys Gly Gly Asn His Ser Cys Leu Leu Arg Phe Pro Ala Gly Gly 
15 10 15 

Pro Lys Trp Gin Val Leu Tyr His Leu Gin Lys He Ala Val Ala Phe 
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20 25 30 

Val Leu Pro Leu Ala Thr Leu Gly Thr Cys Ser Leu Leu Leu Arg Phe 
35 40 45 

Leu Arg Leu Trp Cys Ala Arg Trp Pro Ser Arg Val Arg Arg Arg Leu 
50 55 60 

* 

Arg Ser Arg Val Thr Cys Ala Leu Ala Cys Val Leu Leu Ala Phe Val 
65 70 75 80 

Leu Cys Trp Leu Pro Ser Gin Ala Phe Thr Leu Gly Val Leu He Lys 

85 90 95 

Leu Asn Ala Met Pro Leu Asp Arg Ala Tyr Phe Leu Ala Gin Ala Tyr 

100 105 110 

Leu Phe Pro Val Ser He Cys Leu Thr His Cys Asn Asn Ser Leu Asn 
115 120 125 

Pro Leu Leu Tyr Cys Leu Leu Arg Arg His Phe Arg Gin Gly Leu Arg 
130 135 140 

Glu Leu Cys Ser Ala Gin Arg Pro Val Pro Leu Arg Ala Ser Ser His 
145 150 155 160 

Gly Ser Ala Pro Ala Ala Ala Leu Phe Gin Gly Pro Ala Cys Arg Cys 

165 170 175 

Val Ser Thr Lys Gly Met Gly Lys Trp Leu He 

180 185 

<210> 74 

<211> 172 

<212> PRT 

<213> Homo sapiens 

<400> 74 

Ser Phe Ser Tyr Pro Ser Phe Gin Thr His Val Leu Tyr Gin Ser Ser 
15 10 15 

Phe Phe Ser Leu Leu Leu Ser Leu lie Arg Pro Met Leu He Cys Ala 

20 25 30 

Gly Phe Leu He Ala Trp He Pro Tyr Ala Val Val Ser Val Trp Ser 
35 40 45 

Ala Phe Gly Arg Pro Asp Ser He Pro He Gin Leu Ser Val Val Pro 
50 55 60 

Thr Leu Leu Ala Lys Ser Ala Ala Met Tyr Asn Pro He He Tyr Gin 
65 70 75 80 

Val He Asp. Tyr Lys Phe Ala Cys Cys Gin Thr Gly Gly Leu Lys Ala 

85 90 95 

Thr Lys Lys Lys Ser Leu Glu Gly Phe Arg Asn Phe Arg Ser Trp Lys 

100 105 110 

He Thr Leu Ser Leu Phe Gin Asn Pro Ala Gly Phe Lys Val Leu Arg 
115 120 125 

Cys Ala Val Phe Leu Gly Leu Lys Leu He Ala Glu Cys Arg Lys Asp 
130 135 140 

Phe He Phe Cys Leu Ser Lys Phe Leu Lys Ser Ser Asn Gin Leu Cys 
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145 ISO . 155 160 

Arg Gly Cys Met Thr Trp lie Asp Ser Glu Lys Phe 

165 170 

<210> 75 

<211> 187 

<212> PRT 

<213> Homo sapiens 

<400> 75 

Gly Val lie Tyr Asp Cys Thr lie Ala Leu Gin Pro Gly Gin Asn Val 
15 10 15 

Thr Leu Ser Gin. Lys Glu Ser Phe His Lys Lys Tyr Gin Met Glu Lys 

20 25 30 

lie lie Ser Gly Val Ser Glu Gly Thr Arg Gly Cys Ser Asp Arg Gin 
35 40 45 

Pro Gly Ala Leu Thr Gin Gly His Ser Cys Ser Arg Lys Met Asn Ala 
50 55 60 

Ser Arg Cys Leu Ser Glu Glu Val Gly Ser Leu Arg Pro Leu Thr Met 
65 70 75 80 

Ala Val Leu Ser Ala Ser Phe Val Val Gly Val Leu Gly Asn Gly Leu 

85 90 95 

Val Pro Trp Val Thr Val Phe Arg Met Ala Arg Thr Val Ser Thr Val 

100 105 110 

Cys Phe Phe His Leu Ala Leu Ala Asp Phe Met Leu Ser Leu Ser Leu 
115 120 125 

Pro lie Leu Val Tyr Tyr lie Val Ser Arg Gin Trp Leu Leu Gly Glu 
130 135 140 

Trp Ala Cys Lys Leu Tyr Thr Gly Phe Val Phe Leu Thr Phe Ser Thr 
145 150 155 160 

Ser Asn Cys Leu Leu Val Leu lie Ser Val Asp Arg Cys lie Ser Val 

165 170 175 



Leu Tyr Pro Val Trp Ala' Leu Asn His Arg Thr 

180 185 

<210> 76 

<211> 194 

<212> PRT 

<213> Homo sapiens 

<400> 76 

Lys Thr Asn lie Phe Val Tyr Pro Asn Met Asn His Ala Leu Asp Ser 
15 10 15 

Asn Phe Thr Leu Phe Ser Ala Glu He Val He Leu Met Leu Tyr Gly 

20 25 30 

Arg Asn He Ser Leu Gin Asp Gly Asn Asn Ser Thr Asn Ser Thr Arg 
35 40 45 

Ala Lys Cys Thr Asp Leu Gin Met Pro Phe Gin Tyr Ser Leu Tyr Lys 
50 55 60 



35 



WO 01/83553 



0 0 13 1PCT1 . ST2 5 - txt 
Thr Thr Tyr lie Leu lie Phe lie Pro Gly Leu Leu Ala Asn Thr Val 
65 70 75 80 

Ala Val Trp Val Leu Cys His Phe He Asn Lys Lys Asn Lys Val He 

85 90 95 

He Phe He He Asn Leu Ser Val Ala Asp Leu Ala His Met Leu Ser 

100 105 110 

Leu Pro Leu Trp He Tyr Tyr Tyr He Ser His His Trp Pro Phe Gin 
115 120 125 

Gly Pro Leu Asp Leu Val Cys Phe Tyr Leu Lys Tyr Leu Asn lie Tyr 
130 135 140 

Thr Ser lie Cys Phe Leu Thr Cys He Ser Leu Gin Arg Cys Phe Phe 
145 150 155 160 

Leu Leu Lys Cys His He Leu Glu Ala Val Arg Gly Ser Ser Trp Arg 

165 170 175 

Leu Leu Val Tyr His Phe Pro Phe Glu Ala Leu Ala Ser Gin Gin His 

180 185 190 

Gin He 



<210> 77 

<211> 156 

<212> PRT 

<213> Homo sapiens 

<400> 77 

Phe Ser Ser Leu Phe Thr Ala His Trp Trp Val He Ser Leu Asp Gin 
15 10 15 

Tyr Arg Ser Leu Thr Val Val Lys Tyr Asn Leu Lys Ser Thr Gin Trp 

20 25 30 

Ser lie Lys Val Ser He Arg Met Val Gin Met He Ser Asp Leu He 
35 40 45 

Ser Phe Pro Ser Trp He Thr Arg Tyr Glu He Gly Gly Arg His Phe 
50 55 60 

Ser Gin Gin Ala Lys Leu Leu Phe Gly Gin Asn His He Leu lie Leu 
65 70 75 80 

Gly Tyr Gly Ser Leu Gin He Thr Phe Phe Val Asn Phe Phe Leu Cys 

85 90 95 

Ser Lys He Lys Leu Pro He Ser Asp Ser Gin Cys Gin Phe Met Asn 

100 105 110 

Thr Phe He Lys Leu Lys Glu Val Asn Leu Asp Gly Glu Gly Leu Gly 
115 120 125 

Val lie Phe Lys Arg He Gly Cys Ser Gly Tyr Thr Lys Arg Asp Gin 
130 135 140 

Gly Gly Ser Met Val Pro Leu Phe Lys Tyr Leu Lys 
145 150 155 

<210> 78 
<211> 201 
<212> PRT 
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<213> Homo sapiens 
<400> 78 

Val Ala Gly lie Glu Val Val Lys Thr Val Val I»ys Asn Met Asp Lys 
15 10 15 

Lys Thr Arg Arg Gly Gly Arg Gly Ala Arg Ala His Gly Gly Gly Gly 

20 25 30 

Gly He Ser Pro Thr Glu Asn Gly Thr Ser Ser Arg Asp Met Lys Ala 
35 40 45 

Val Cys Ser His His Lys Lys Gly Ser Gly Asp Asn Leu Ser Ser Leu 
50 55 60 

Cys Ser Leu Lys Val Ala He Tyr Leu Gly Tyr Phe Val Ala Trp Arg 
65 70 75 80 

Met Cys Leu His Cys His Cys Leu Trp Arg Val Pro Arg Pro Cys Leu 

85 90 95 

Thr He Val Met Thr Leu Trp Arg Gly Ser Ser Leu Leu Leu Thr Ser 

100 105 110 

Phe Pro Ser Ser Thr Gin Leu Ser Ser Ala Trp Leu Ala Met Ala Leu 
115 120 125 

Ser Phe Gly Leu Asp Ser Thr Cys Pro Ala Gin Ser Thr Arg Cys Gly 
130 135 140 

Trp Tyr Leu Asn Leu Pro Val Ala Asp Phe He He He Phe Pro Leu 
145 150 155 160 

Leu Leu Gin Leu Val Met Val Ala Leu Pro Phe Gly Gin Leu Leu Cys 

165 170 175 

Lys Leu Asn Ser Thr Met Ser He Phe Asn Phe Leu Ala Ser Val Phe 

180 185 190 

Leu Leu Thr Leu He Phe Met Asp His 
195 200 

<210> 79 

<211> 220 

<212> PRT 

<213> Homo sapiens 

<400> 79 

Asp Lys Ser Ser Leu Gly Ser Phe Lys Leu Ser Leu Phe He Asp Asn 
15 10 15 

Cys Trp Ala Phe He Asn Leu Gly Asn Leu Cys Asn Gin Gly Cys Val 

20 25 30 

Cys Ala Phe Thr Cys Val Pro Val Leu Gly Arg Arg Phe Arg Val Glu 
35 40 45 

Val Gly Gly, Glu He Val Thr Arg Gly Thr Ser Val Asp Lys Ser Leu 
50 55 60 

Gly Ala Leu Val Val Gly Lys Pro Phe Thr He He Ser Cys Phe Cys 
65 70 75 80 

His Arg Trp Val Phe Gly Trp He Gly Cys Arg Trp Tyr Gly Trp Ala 

85 90 95 
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Gly Phe Phe Phe Gly Cys Gly Ser Leu lie Thr Met Thr Ala Val Ser 

100 105 110 

Leu Asp Arg Tyr Leu Lys lie Cys Tyr Leu Ser Tyr Gly Lys Leu Ala 
115 120 125 

Gly Phe Ser Phe Pro Asp Ser Ser Val Asp Val Leu Glu Leu Tyr He 
130 135 140 

Phe Tyr Ala Gly Asn Lys Gin Arg Leu He Thr Ser Glu He Lys Asn 
145 150 155 160 

He Ser He Tyr Ser Leu Ser Ser Cys Ser Asp Met Phe Lys Asp Phe 

165 170 175 

Asn Leu Cys Gin Ser Arg Phe Leu Leu He His lie' Leu Cys Leu Val 

180 185 190 

Phe Gly Tyr Asn Ala Leu Lys Lys Tyr His Phe Leu Val Cys Val Ser 
195 200 205 

Phe His His Val Ser His Ala Asn Lys Arg Asn Lys 
210 215 220 

<210> 80 

<211> 176 

<212> PRT 

<213> Homo sapiens 

<400> 80 

Ser Tyr Cys Gin Thr His Thr Val Thr His Ser Phe Cys Leu His Gin 
15 10 15 

Asp He Met Lys Leu Ser Cys Thr Asp Thr Arg Val Asn Val Val Tyr 

20 25 30 

Gly Leu Phe He He Leu Ser Val Met Gly Val Asp Ser Leu Phe He 
35 40 45 

Gly Phe Ser Tyr He Leu He Leu Trp Ala Val Leu Glu Leu Ser Ser 
50 55 60 

Arg Arg Ala Ala Leu Lys Ala Phe Asn Thr Cys He Ser His Leu Cys 
65 70 75 80 

Ala Val Leu Val Phe Tyr Val Pro Leu He Gly Leu Ser Val Val His 

85 90 95 

Arg Leu Gly Gly Pro Thr Ser Leu Leu His Val Val Met Ala Asn Thr 

100 105 110 

Tyr Leu Leu Leu Pro Pro Val Val Asn Pro Leu Val Tyr Gly Ala Lys 
115 120 125 

Thr Lys Glu He Cys Ser Arg Val Leu Cys Met Phe Ser Gin Gly Gly 
130 135 140 

Lys Asp Thr Leu Val Ser Ser Leu Leu Leu Leu Leu Gin Lys Met Gly 
145 150 155 160 

He Leu Gly Ser Leu Leu Asn Ala Trp Leu Lys Tyr Gin Thr Tyr Cys 

165 170 175 



<210> 81 
<211> 221 
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<212> PRT 

<213> Homo sapiens 

<400> 81 

Leu Pro Gly Gin Arg lie Arg Glu His Pro Gly Pro Glu Ser Pro Gin 
15 10 15 

Pro Ala Trp Pro Gly Arg Gly Gly Gly Gly Arg Pro Gly Ala Gly Ala 

20 25 30 

Ala Gly Ser Asp Cys Gly Arg Leu Leu Gly Pro Val Arg Cys Arg Pro 
35 40 45 

Gly Gly Gin Arg Leu Val Leu Val Arg Val Arg Ser Gin Gin Trp Arg 
50 55 60 

Arg His Trp Leu Leu Asn Cys Phe Leu Leu Asn Leu Ala Ala Thr Asp 
65 70 75 80 

Leu Gin Phe Val Leu Thr Leu Pro Phe Trp Ala Val Asp Thr Val Arg 

85 90 95 

Asp Phe Ser Trp Pro Phe Gly Gly. Ala He .Cys. Lys Val Met, Leu Thr 

100 105 110 

Leu Thr Val Leu Asn Met Tyr Ala Ser lie Phe Leu Leu Ser Ala Met 
115 120 125 

Ser Val Ala Arg Tyr Cys lie Val Thr Gly Ala Leu Pro Pro Ser His 
130 135 140 

Arg Gly Ala Ser Arg Ala Ser Cys Val Cys Cys Leu Leu Trp Ala Thr 
145 150 155 160 

Ala Val Leu Ala Thr Ala Pro Thr Ala Leu Phe Ala Thr Ala Ala Arg 

165 170 175 

Val Gly Gly Lys His Ser Cys Leu Leu Arg Phe Pro Ala Gly Gly Pro 

180 185 190 

Lys Trp Gin Val Leu Tyr His Leu Gin Lys lie Thr Val Ala Phe Val 
195 200 205 

Leu Pro Leu Ala Thr Leu Gly Thr Cys Ser Leu Leu Leu 
210 215 220 

<210> 82 

<211> 248 

<212> PRT 

<213> Homo sapiens 

<400> 82 



Leu Thr Cys Ala Met Leu Val His Gly Asp Val Pro Glu Asn Gin Leu 
15 10 15 

Lys Trp Thr Val Phe Val Arg Ala Leu He Asn Asp Ser Leu Phe He 

20 25 30 

Leu Cys Ala lie Ser Leu Val Cys Tyr lie Cys Lys He Thr Lys Met 
35 40 45 

Ser Ser Ala Asn Val Tyr Leu Glu Ser Lys Gly Met Ser Leu Cys Gin 
50 55 60 

Thr Val Val Val Gly Ser Val Val lie Leu Leu Tyr Ser Ser Arg Ala 
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65 70 75 80 

Cys Tyr Asn Leu Val Val Val Thr lie Ser Gin Asp Thr Leu Glu Ser 

85 90 95 

Pro Phe Asn Tyr Gly Trp Asp Asn Leu Ser Asp Lys Ala His Val Glu 

100 105 110 

Asp lie Ser Gly Glu Glu Tyr lie Val Phe Gly Met Val Leu Phe Leu 
115 120 125 

Trp Glu His Val Pro Ala Trp Ser Val Val Leu Phe Phe Arg Ala Gin 
130 135 140 

Arg Leu Asn Gin Asn Leu Ala Pro Ala Gly Met lie Asn Ser His Ser 
145 150 155 160 

Tyr Ser Ser Arg Ala Tyr Phe Phe Asp Asn Pro Arg Arg Tyr Asp Ser 

165 170 175 

Asp Asp Asp Leu Pro Arg Leu Gly Ser Ser Arg Glu Gly Ser Leu Pro 

180 185 190 

Asn Ser Gin Ser Leu Gly Trp Tyr Gly Thr Met Thr Gly Cys Gly Ser 
195 200 205 

Ser Ser Tyr Thr Val Thr Pro His Leu Asn Gly Pro Met Thr Asp Thr 
210 215 220 

Ala Pro Leu Leu Phe Thr Cys Ser Asn Leu Asp Leu Asn Asn His His 
225 230 235 240 

Ser Leu Tyr Val Thr Pro Gin Asn 

245 

<210> 83 

<211> 215 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (99).. (100) 

<223> Xaa is any Amino Acid 

<220> 

<221> mis c_f eature 

<222> (149) . . (149) 

<223> Xaa is any Amino Acid 



<400> 83 

Ser lie Ser Leu Val Phe Val Thr Thr Val Leu Phe Ser Ala Cys lie 
15 10 15 

Thr Gly Leu Ser Met Leu Ser Thr lie Ser Thr Glu His Arg Leu Ser 

20 25 30 

Val Leu Trp Pro lie Trp Tyr Cys Cys His Cys Pro Thr His Leu Ser 
35 40 45 

Ala Val Met Cys Val Leu Leu Trp Ala Leu Ser Leu Leu Gin Ser lie 
50 55 60 

Leu Glu Trp Met Phe Cys Ser Phe Leu Phe Ser Asp Val Asp Ser Asp 
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65 



70 
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75 80 



Asn Trp Cys Gin lie Leu Asp Phe Leu Thr Ala Val Trp Leu lie Phe 

85 90 95 

Leu lie Xaa Xaa Ser Val Val Leu Cys Gly Phe Thr Leu Val Leu Leu 

100 105 110 

Val Arg lie lie Cys Gly Ser Gin Lys Met Pro Leu Thr Arg Leu Tyr 
115 120 125 

Val Thr lie Leu Leu Thr Gly Leu Val Phe Leu Phe Cys Ser Leu Pro 
130 135 140 

Leu Ser lie Gin Xaa Phe Leu Leu Tyr Trp lie Glu Lys Asp Leu Asp 
145 150 155 160 

Asp Leu Pro Cys Val Val Arg Leu lie Ser- He Phe Leu Ser Ala Leu 

165 170 175 

Asn Ser Ser Ala Asn Pro He He Tyr Phe Phe Met Gly Ser Phe Arg 

180 185 190 

Gin Leu Gin Asn Arg Lys Thr Leu Lys Leu Val Leu Gin Arg Ala Leu 
195 200 205 

Gin Asp Met Leu Glu Val Asp 
210 215 

<210> 84 

<211> 166 

<212> PRT 

<213> Homo sapiens 

<400> 84 

Gly Asp Phe Met Leu Asn Arg Glu Leu He Pro Asn Ser Val Leu Val 
1 5 10 15 

His Glu Ser Cys Val Phe Cys Lys He Phe Pro Tyr Phe Arg Lys Pro 

20 25 30 

Leu Lys Phe Phe Trp Phe Leu Thr Met Lys Cys Val Ser Pro He Ser 
35 40 45 

Lys His Leu Met Gin Asn Met Ala His His Leu Leu Arg Trp Lys Phe 
50 * 55 60 

Thr He Tyr He Thr Val Arg He Met Thr His Ser Thr Tyr Phe Val 
65 70 75 80 

Thr Cys Phe Lys Met Val Ala Glu Ser Thr Val Glu Lys Ala Ala Leu 

85 90 95 

He Asn Thr Tyr Glu Lys He Asn Asn He Ser He Gly Thr He Lys 

100 105 110 

Lys Val Phe Ser He He Leu He Phe He Phe Lys He Ser Ser Trp 
115 120 125 

Ala Arg Trp Leu Thr Pro Val Thr Pro Ala Phe Phe Phe Phe Phe Leu 
130 135 140 

Arg Trp Ser Leu Pro Leu Ser Pro Asp Trp Ser Ala Gly Arg He Ser 
145 150 155 160 



Ala His His Asn Leu Arg 
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165 

<210> 85 

<211> 160 

<212> PRT 

<213> Homo sapiens 

<400> 85 

Lys Thr Ser Gly Phe leu Axg leu Leu Phe Met Tyr lie Val Leu Thr 
15 10 15 

Ser Asn Glu Gin Leu Ser Phe Ser Asn Pro Val lie Ser Val lie Leu 

20 25 30 

Lys Gly Lys Arg Leu Glu Phe Leu Phe Leu His lie Asn Tyr Ser His 
35 40 45 

Leu Thr Arg Leu Pro Thr Phe Leu Asp Leu Val Leu Lys Thr Ser lie 
50 55 60 

Leu Leu Arg Leu Leu Tyr Gin Met Tyr Tyr Tyr Ser Thr Glu Asn Thr 
65 70 75 80 

Lys Gly He Cys Tyr Thr Tyr He Lys Glu Asp Phe He His Arg Gin 

85 90 95 

Thr Asp Ser Leu Leu Asp Leu He Lys Val Lys Pro He Val Lys Tyr 

100 105 110 

Gin Cys Gin lie Arg Tyr He Leu Arg Leu Tyr Ser Leu Lys Lys Ser 
115 120 125 

Asp Asn He Gin Lys Phe Ala Phe Leu Phe Leu Leu His Phe Tyr lie 
130 135 140 

xg Lys Ser Thr Leu Thr Val Trp Thr Arg 

155 160 



Leu Ser His 


Arg Ala Cys 


145 




150 


<210> 


86 




<211> 


131 




<212> 


PRT 




<213> 


Homo 


sapiens 


<220> 






<221> 


misc 


feature 


<222> 


(60)' 


. - (60) 


<223> 


Xaa 


is any amino 



<400> 86 

Gly Leu Lys His Leu Ala Leu Gly 
1 5 

Ser Gly Ser Ser Cys Asn Leu Ser 

20 

lie Leu Asn Val He He Ala Met 
35 40 

Leu Leu Lys Leu He Met Val Ala 
50 55 

» 

Ser Leu Phe Cys Phe His Lys Tyr 
65 70 



Leu Ala His Asn Arg Cys- Leu Lys 
10 15 

He He Tyr Ser Met Trp He Phe 
25 30 

Gly Leu Pro Leu Ser Thr He Thr 

45 

Lys Ser Pro Xaa He Lys Thr His 

60 

Leu Leu Ser Leu Tyr Tyr Met Ser 
75 80 
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Cys Thr Val Phe Arg Val Gly Gly lie Thr Val Lys Lys Thx Asn lie 

85 90 95 

Val Pro Gly Phe Met Gin. Leu Ser Gin Cys Leu Arg Val Asp Leu Cys 

100 105 110 

Pro Gin Ser Pro Lys Asn Ser Trp Asn Ser Asn Ser Lys Tyr Lys Gin 
115 120 125 

Arg lie Tyr 
130 

<210> 87 

<211> 230 

<212> PRT 

<213> Homo sapiens 

<400> 87 

lie Asp Val lie Asn Ser Ala Gin Pro Leu His Lys Ser Arg Ala Leu 
1 5 10 15 

Arg Leu Lys Gin Thx Val Ser Ala lie Phe lie Phe His Ser Leu lie 

20 25 30 

Thr Lys lie Pro Leu Asn Ala Tyr Trp Met Val Asn Phe Leu lie His 
35 40 45 

Ser Glu Arg Glu Glu Glu Ala Gly Leu Val Phe Asp Thr Lys Pro Val 
50 55 60 

Leu Lys Leu Lys Ala Lys His Ser Cys Glu Ser Trp His Ser Phe Leu 
65 70 75 80 

Ala Val Arg Pro Trp Arg lie Leu Thr Leu Pro Ser Ser Thr Trp Arg 

85 90 95 

Tyr lie Asn Ser Gly Ser Ser Leu Lys Gly Phe Ala Asp Cys Leu Lys 

100 105 110 

Leu Thr Gin Tyr Pro Tyr Tyr Leu Pro Pro Pro Gly Glu Ala Ala Asp 
115 120 125 

Thr Phe Met Glu Cys Tyr Ser Gin Ala Glu Glu Ser Leu Gly Asp Ser 
130 135 140 

Leu Leu Leu Cys Cys Asp Pro Phe Cys Ser Val Pro Leu Ser Thr Tyr 
145 150 155 160 

Pro Asp Leu Leu Ala Tyr Ala Trp Ser Trp Gly lie Asp Ala Phe Leu 

165 170 175 

Ala Leu Cys Phe lie Ser Glu Tyr Ser His Leu Asn Pro Met Cys Tyr 

180 185 190 

Ser Leu Cys Asn Leu Arg Ser Cys Ser Arg Leu Lys Asn His Asn Pro 
195 200 205 

Tyr Ser Lys Leu Lys Ala Pro Lys lie Val His Thr Lys Gin Met Cys 
210 215 220 

Thr Val Pro Arg Gin Leu 
225 230 

<210> 88 
<211> 227 
<212> PRT 
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<213> Homo sapiens 
<400> 88 

Phe Ala Lys Gin Phe Thr Lys Tyr Phe Tyr lie Ser Lys Leu Arg Leu 
15 10 15 

lie lie Lys lie Lys Thr Lys Lys Phe Ser Asn Tyr He Thr Ser Thr 

20 25 30 

He Leu Cys Val Lys Lys Asn He Phe Trp He Thr Asp He Phe He 
35 40 45 

He He Glu Cys Leu He Asn Asn Ser Ala He Arg Lys He Val Cys 
50 55 60 

Pro Phe Ser Thr Met Ser Tyr He Met Leu Pro Leu Lys Thr Asn Thr 
65 70 75 80 

He Tyr Val Ser Gly Glu He Val Leu Leu Thr Thr He He Ser Phe 

85 90 95 

Asn Leu Thr Phe He Lys Thr Asn He Phe Asp Asn Met Asn Phe Phe 

100 105 110 

He Leu Lys Gin Val Phe Leu Met Phe Leu Asn Glu Asn His Phe Cys 
115 120 125 

Gin Gin Lys Met Lys Lys Glu Lys Phe Asp Asn Ser Lys Phe Leu Leu 
130 135 140 

Tyr Ala Thr Lys Asn Gly Arg Asp Met Phe Phe His Thr He Asn Asp 
145 150 155 160 

Lys Ser Cys Leu Val Tyr Lys Glu Leu Arg Ala Leu Lys Thr Val Ser 

165 170 175 

He Lys Lys Ser Tyr Ser Leu Ser Trp Leu Pro Phe Phe Ser Gin Asn 

180 185 190 

Val Ser Asp Pro His Phe Gin Asn Arg Val Glu Ala He Tyr Met Asn 
195 200 205 

Phe Leu Leu Val Asn Leu Arg Arg Leu Tyr Leu Lys Phe Leu Cys Val 
210 215 220 

Ala His He 
225 

<210> 89 

<211> 112 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc__f eature 

<222> (6).. (6) 

<223> Xaa is any amino acid 



<220> 

<221> misc_f eature 

<222> (85) . . (85) 

<223> Xaa is any amino acid 



<220> 
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<221> mis cofeature 

<222> (94) . . (94) 

<223> Xaa is any amino acid 



<220> 

<221> mis cofeature 

<222> (104).. (104) 

<223> Xaa is any amino acid 



<400> 89 

Leu Leu Pro Cys Gin Xaa Ala Gin. Pro Arg Ser Arg Val Glu Val Thr 
15 10 15 

- Pro Arg Ser Arg He He Leu He Leu Val Asn Leu Val Leu Phe Val 

20 25 30 

Val Gly He Leu Gly Arg Arg Thr Thr Gin. Arg Ser Pro Met Ser Cys 
35 - 40 45 

Arg Lys Lys Gly Tyr Leu Gin Lys Glu Leu Thr Asp His lie Glu Ser 
50 55 60 

He Ala Tyr Ser Asn He Leu Val Phe Phe He Gly Met Pro Thr Gly 
65 70 75 80 

Ser Ser Asp Leu Xaa Leu Asp Gin Thr Leu Phe Arg Tyr Xaa He He 

85 90 95 

Ser Leu Leu Tyr Thr Leu Tyr Xaa He Arg Tyr He He Asn Ala Asn 

100 105 110 



<210> 90 

<211> 162 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (75) . . (75) 

<223> Xaa is any amino acid 



<220> 

<221> mis cofeature 

<222> (91) . . (91) 

<223> Xaa is any amino acid 



<220> 

< 2 2 1> mi s c_f e atur e 

<222> (135) - - (135) 

<223> Xaa is any amino acid 



<400> 90 

Val Ser Val Ser Lys Thr Gin Ala Leu Glu His Leu Phe He Ser Gly 
X 5 10 15 

Lys Arg Leu Glu Ala Ala Ala Trp Leu Phe Met His Gly Thx Val Phe 

20 25 30 

Leu Pro Leu Phe Phe Leu Leu Gin Ser Leu Ser Ser Leu Ala Met Met 
35 40 45 

45 



* 
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He Glu Phe Pro Gly Gin Asn Asn Pro Leu Phe Phe Asn Trp Iiys He 
50 55 60 

leu Ala Lys Cys His Asn Val Leu Val Ser Xaa Lys Leu Asn He Leu 
65 70 75 80 

Gly Leu Arg Asn Phe Pro Gly Glu Arg Gin Xaa Asp His Ser Leu His 

85 90 95 

Arg Ala Phe Cys Val Ala Val Thx Ala Arg Thr Lys Thr He Thr Leu 

100 105 110 

Met Leu Phe Val Arg Met Gly Leu Phe Cys Cys Cys Phe Phe Met Val 
115 120 125 

Val Phe His Tyr Ser Val Xaa He Cys Lys Asp His Cys Leu Phe Pro 
130 135 140 

Leu Arg Glu Thr Val Tyr Val Ser Lys Leu Thr His Pro Arg Tyr Tyr 
145 150 155 160 

Leu Leu 



<210> 91 

<211> 69 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (59) . . (59) 

<223> Xaa is any amino acid 



<220> 

<221> mis cofeature 

<222> (69).. (69) 

<223> Xaa is any amino acid 



<400> 91 

Cys He Phe Gin Arg Phe Thr Lys 
1 5 

Leu His His Phe Val Thr Tyr Thr 

20 

Leu Leu Phe Leu Arg Cys Pro He 
35 40 

He Tyr Arg Leu He Phe Arg Ser 
50 55 



Phe Pro Leu 


Cys Xaa 


65 






<210> 


92 




<211> 


137 




<212> 


PRT 




<213> 


Homo 


sapiens 


<220> 






<221> 


raise 


feature 


<222> 


(22)' 


. . (22) 



46 



Phe Tyr Cys Lys 
10 

Pro Phe Arg Trp 
25 

Phe Tyr Phe Asn 



Ser Pro Xaa Phe 

60 



Thr Ser He He 
15 

Phe He Ser He 
30 

Leu Gin Asn Asn 
45 

Leu Tyr Tyr He 
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<223> Xaa is any amino acid 



<220> 

<221> misc_f eature 

<222> (38).. (38) 

<223> Xaa is any amino acid 



<220> 

<221> mis c_f eature 

<222> (127) . . (127) 

<223> Xaa is any amino acid 



<400> 92 

His Trp His Phe Leu Gly Tyr Thr Gly lie Val Gin Gly Ser Leu Thr 
15 10 15 

Leu Phe Gly Val Tyr Xaa Tyr Phe Ser Val Phe Thr Gly Thr Leu Trp 

20 25 30 

Gly Ala Pro Ala Leu Xaa Gly lie His Trp His Ser Val Gly Cys Thr 
35 40 45 

Asn Thr Leu Trp Gly Phe Thr Asp Thr Leu Glu Val Trp Trp His Ser 
50 55 60 

Val Gly Val His Trp Pro Phe Leu Gly He Thr Asp He Gly Gly Ala 
65 70 75 80 

Leu Ala Leu Tyr Arg Ala His Gly His Phe Ser Gly Phe lie Asp Thr 

85 90 95 

Leu Gly Cys Thr Gly Thr Leu Trp Gly Ser Leu Thr Leu Trp Gly Cys 

100 105 110 

Ala Gly Thr Leu His Gly Ser Leu Val Leu Ser Arg Val His Xaa His 
115 120 125 

Phe Gly Gly Thr Leu Ala Leu Ser Gly 
130 135 

<210> 93 

<211> 149 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> mis cofeature 

<222> (5) . . (5) 

<223> Xaa is any amino acid 

<220> 

<221> mis c_f eature 

<222> (50).. (50) 

<223> Xaa is any amino acid 

<220> 

<221> mis c_f eature 

<222> (85).. (85) 

<223> Xaa is any amino acid 
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<220> 

<221> mis cofeature 
<222> (145) . . (145) 
<223> Xaa is any amino acid 



<400> 93 

Pro AJLa Gin His Xaa Leu Ala Leu Ser Gin Sex Tyr Ser Pro He Gin 
1 5 10 15 

Tyr Pro Leu Arg He Ser Gin Asp He Cys His Leu Leu Phe Leu Asn 

20 25 30 

He Ala Val Thr Phe Arg Glu Leu Arg Lys Val Asn Asn Met Phe Cys 
35 40 45 

Phe Xaa Asn Cys leu Leu Glu Val He Ser Asn lie Leu Thr Trp Asn 
50 55 60 

Gin Tyr Val Phe Cys Phe Leu He Pro Cys Leu He Phe Phe Asn Leu 
65 70 75 80 

Arg Gly Thr He Xaa Tyr Phe Ser He Cys He Pro Cys Glu He He 

85 90 95 

Lys Ser Asp Lys Leu Thr Tyr Pro Ser Cys His lie Leu Thr He Phe 

100 105 110 

Leu Phe Asp Met Phe Leu Lys He Lys Leu Leu Leu Thr Leu Ala Lys 
115 120 125 

He Leu Thr Asn Leu Tyr Val Tyr Glu He Tyr Val Tyr He Phe He 
130 135 140 

Xaa Val Tyr lie He 
145 

<210> 94 

<211> 211 

<212> PRT 

<213> Homo sapiens 

<400> 94 

Ala Val Val Tyr Lys Leu Gly Thr Lys Val Pro Thr Gin Gly Cys His 
1 5 10 15 

Ala He Ser Tyr He Asn Pro Cys Asn He Val Leu Lys Lys Trp Leu 

20 25 30 

Leu Phe Leu Pro Asn Ser Phe Thr Ala Leu Phe He Leu He Asp Glu 
35 40 45 

Ser Thr Pro Val Val Ala Leu Lys Gin Ser Phe Glu Ala Leu Ser Leu 
50 55 60 

Thr Tyr Lys Val Pro Leu His Tyr Lys Leu Lys Asn Val Leu Pro Pro 
65 70 75 80 

Pro He He Lys He Phe Cys Gly Val Phe Asp Met Leu Leu Leu Leu 

85 90 95 

Pro Thr Val Arg Leu Gly lie Sex Leu Leu Leu He Leu Pro He Phe 

100 105 HO 

Thr Val Ser Ser Val Leu Ser Ser Ser He Asn His Leu Cys Ala Ser 
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115 



120 
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125 



lie Thr 
130 


Phe 


Tyr 


Pro 


Thr 


Arg 
135 


Ser Arg 


Ser 


Cys 


Asn 
140 


Leu 


Thr 


Ala 


Ala 


Glu Phe 
145 


Val 


Ser 


Thr 


Val 
150 


He 


Arg 


Val 


Leu Glu Arg His 
155 


Trp 


His 


Tyr 
160 


Asn Gin 


Thr 


Leu 


Gin Tyr Ala Met 
165 


Pro 


Lys 
170 


Glu 


Phe 


Leu Met Arg" 
175 


Trp 


lie Phe 


Phe 


Leu 
180 


Ser 


Trp 


Gly 


He 


Pro 
185 


Leu 


Ser 


Pro 


Thr 


Gin 
190 


He 


His 


Ala Ser 


Val 
195 


Trp 


Phe 


Gin 


Lys 


Lys 
200 


Pro Asp 


Phe 


Leu 


Glu 
205 


Pro 


Gin 


Ser 


Pro Asp 
210 


Ser 




























<210> 95 
<211> 231 
<212> PRT 
<213> Homo 


sapiens 
























<400> 95 




























Thr Pro 
1 


His 


He 


Val 
5 


Tip 


Asp 


Val 


Arg 


Glu 
10 




Val 


He 


Asn 


Cys 
15 


Arg 


His Leu 


Gin 


Asn 
20 


He 




Phe 


He 


Cys 
25 


Leu 


Levi 


He 


Ser 

m*J V* Jt, 


He 
30 


Tyr 


Arg 


Cys Cys 


He 
35 


Asn 


Thr 


Glu 


Lys 


Glu 
40 


Glu 


Asn 


Tvr 


Tvr 


Ser 
45 


Val 


He 


I»eu 


Asn Leu 
50 


Met 


Gin 


Phe 


Arg 


Gin 
55 


He 


Cys 


Val 


His 


Lys 
60 


He 


Cys 


Met 


Leu 


Tyr lie 
65 


Tyr 


His 


Met 


His 
70 


Asn 


He 


Pro 


Ser 


Met 
75 


Pro 


Thr 


He 


Cys 


Ser 
80 


Glu Ser 


Ala 


Thr 


Asp 
85 


Phe 


Cys 


Asp 


Thr 


He 
90 


Asn 


Val 


Lys 


Tyr 


Leu Arg 
95 


Phe Phe 


Cys 


Phe 
100 


Phe 


Cys 


Gly Asp 


Phe 
105 


Phe 


Leu 


Phe 


Leu 


Asn 
110 


Trp 


Pro 


Val Tyr 


Pro 
115 


Ala 


Asn 


Tyr 


Glu 


Ser 
120 


Thr 


Leu 


Val 


Pro 


He 
125 


Phe 


Ser 


Tyr 


Thr Leu 


He 


Leu 


Ser 


Ala 


He 


Tyr 


Trp 


Leu Arg 


Ala 


Leu 


Gly 


Ser 


Phe 



130 



135 



140 



Met Ala Thr Val He Val Ser Leu Gly Thr Arg He Tyr Glu Gly Phe 
145 150 155 160 

Tyr Phe Lys His Leu Leu His He Leu He Asn Ala Leu His Asn Val 

165 170 175 

Thr Phe Leu Ala Gin Ser Thr Leu Glu Val Pro He Thr Tyr Pro Phe 

180 185 190 

Asn Pro Ala Cys Met Lys Ser His Thr His Phe He Ser Met Lys Met 
195 200 205 

Ser Leu Leu Glu Asp His Phe Ser Leu Tyr Lys Tyr Lys Ser Met He 
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215 
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220 



Pro Leu Thr lie Leu Thr Ala 

230 



225 




<210> 


96 


<211> 


226 


<212> 


PRT 


<213> 


Homo 


<400> 


96 


Phe Leu Gin 


1 




Gly Thr Tyr 



10 



15 



20 



25 



30 



lie Leu Leu Leu Tyr Tyr Lys Gly Lys Asn Ser Tyr Gly Val Ser Glu 
35 40 45 

Lys His Asn Val Leu Gly Leu Glu Leu Asn His Thr He Ser Glu Arg 
50 55 60 

Phe Leu Pro Gly Thr He His Leu Thr He Asn His lie Leu Lys Leu 
65 70 75 80 

Ser Ala Val Gin Met Asp Tyr Val His Pro Thr Gly Asn Ser He Gly 

85 90 95 

Glu Ala Val Thr Leu His Cys His His Glu Cys Lys Val Trp Gly Leu 

100 105 110 

He Thr Phe Ala Pro Thr Phe Cys Leu Leu Val Ser Pro His Cys Gin 
115 120 125 

Glu His Leu Thr Asn Ser Leu Trp Leu Arg Val Pro Tyr Ala Ala Cys 
130 135 140 

Trp Gly Asn Gin Trp Val Leu Lys Thr Cys Leu Trp Cys Ala Arg Arg 
145 150 155 160 

Leu Cys Leu Pro Ala Thr Leu Thr Cys Asp Leu Pro Pro Gin Cys Met 

165 170 175 



Ala Ser Tyr Thr Trp Val II 

180 



e Asn He Ala Ser Met He Arg Arg Ser 
185 190 



Phe His His Tyr Cys His Ser Phe Arg Leu Pro Val Pro Cys Phe Phe 
195 200 205 

Leu Tyr Trp Asn Pro Arg Thr Ser Lys His Ser He Phe Lys His Pro 
210 215 220 

Ala Pro 

225 



<210> 97 

<211> 134 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_£ eature 

<222> (8).. (8) 

<223> Xaa is any amino acid 



50 
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<220> 

<221> misc_f eature 

<222> (60) . . (60) 

<223> Xaa is any amino acid 



<220> 

<221> misc_f eature 

<222> (101) . . (101) 

<223> Xaa is any amino acid 



<400> 97 

Phe Tyr Phe lie Gin Leu Pro Xaa Asn Asp Ser His Phe lie Phe Ser 
15 10 15 

Ser Trp Thr Leu Gin Lys Asn Ala Ala lie Asn lie Phe Val Tyr Thr 

20 25 30 

Leu Leu Gin lie Gly He Gin He Phe Thr Leu Phe His Gin Gly Val 
35 40 45 

Lys He Gin Arg Pro Leu His He Cys Gin Tyr Xaa Met Cys Tyr Tyr 
50 55 60 

Phe He Leu Glu Gin Thr Asn Met He Ala Leu Asn His Phe Asn Cys 
65 70 75 80 

Asp Phe Leu Asp Leu Val Asn Leu Lys Cys Phe Ser Cys Gly Met Phe 

85 90 95 

Thr lie Leu Gly Xaa Ser Ser Leu Lys Cys Leu Val He Tyr Phe Pro 

100 105 110 

Phe Phe Ser He Gly lie Ser Thr Phe Phe Pro Leu Gin Phe Lys Arg 
115 120 125 

Thr Met Tyr Ala Leu Gin 
130 

<210> 98 

<211> 121 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (5) . . (5) 

<223> Xaa is any amino acid 



<220> 

<221> misc_feature 

<222> (120) . . (120) 

<223> Xaa is any amino acid 



<400> 98 

Ser Arg Glu Leu 
1 

Leu Phe Glu He 

20 



Xaa Ser Val Phe 
5 

Leu His Glu He 



Leu Arg Ala Glu 
10 

Phe Phe Tyr Ser 
25 



Tyr Leu His Lys 
15 

Gly Pro Cys He 
30 
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Tyr Leu He lie Phe Tyr Gin Cys Gly Leu He Asp Thr Tyr Phe lie 
35 40 45 

Leu Cys lie Leu He Glu Tyr Tyr His He Leu Leu Leu Lys Leu Phe 
50 55 60 

Gin Leu Trp Pro Phe Lys Ala Leu Ser Val Ser Ser Trp Val Phe Leu 
65 70 75 80 

Thr Tyr His His His Ser Met Tyr Gly Val Cys Leu Leu Val Phe Phe 

85 90 95 

Glu Asn Phe Leu He Ser Trp Tyr Tyr Lys Met Leu Pro Val His Leu 

100 105 110 

Val Tyr Phe Leu Leu Gin Ser Xaa Asn 
115 120 

<210> 99 

<211> 197 

<212> PRT 

<213> Homo sapiens 

<400> 99 

Leu Thr Trp Ser Lys He Ser Gin Arg Asp Phe Phe Phe Phe Phe He 
15 10 15 

Trp Gly Gin Arg Asn Gly Gly Lys Thr Pro Ser Tyr Tyr Phe Leu Pro 

20 25 30 

Glu Met Leu Phe Asn Trp Val Lys Glu Gly Asn Leu Phe Lys Pro Arg 
35 40 45 

Thr Asn Thr Met Asn Leu Gly Asn Cys Met Phe He Asp Leu Val Pro 
50 55 60 

* * * ■ 

Trp Ser He Cys Ser Leu Tyr Met Trp Ser lie Trp Asp Phe Gin Leu 
65 70 75 80 

Lys Glu Ser Leu Glu Pro Asp He Ser Leu Arg Ser Leu Glu Arg Phe 

85 90 95 

Gly Leu Gin Val Leu Cys Asn Pro Trp His Ser Met Thr Phe Pro Val 

100 105 110 

His Trp Phe Lys Leu Gly He Val Asp Val Phe Gly Gly Glu Tyr Trp 
115 120 125 

Gin Leu Glu Cys Asn Arg Asp Thr Met Gin Ala Gly Arg Arg Tyr Val 
130 135 140 

Cys Gly Ser Gin Ala Leu Thr Pro Gin Pro Gly Val Cys Phe Ser His 
145 150 155 160 

Leu Phe Val Leu Ala Ser Gin Trp Leu Trp Asn Leu His Val Phe Leu 

165 170 175 

His Arg His Leu Leu Gly Pro Gly His Phe Leu His Ser Cys Thr Phe 

180 185 190 

Pro Leu Pro Leu Pro 
195 

<210> 100 
<211> 172 
<212> PRT 

52 
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<213> Homo sapiens 
<220> 

<221> mis cofeature 

<222> (7).. (7) 

<223> Xaa is any amino acid 



<220> 

<221> mis cofeature 

<222> (22).. (22) 

<223> Xaa is any amino acid 



<220> 

<221> misc__f eature 

<222> (98).. (98) 

<223> Xaa is any amino acid 



<400> 100 

Leu Phe Leu Phe Cys Leu Xaa Phe Phe Ser Ser Lys He Phe Thr His 
1 5 10 15 

Thr Tyr Thr Cys He Xaa Phe Tyr He Asn Ser Asn Lys Cys Asp His 

20 25 30 

He He His Thr He Phe. Tyr Cys Ser He Val Phe Trp Phe Ser Phe 
35 40 45 

Ser Phe Pro He Tyr Leu Pro Leu Asn Leu Tyr Ser Phe Leu He Asp 
50 55 60 

Thr Lys Val He His Thr Asn Asn Leu Leu Tyr He Leu Ser Tyr Phe 
65 70 75 80 

Tyr Ala Cys He His Lys Lys Thr Thr He His He Val Tyr Thr Tyr 

85 90 95 

Leu Xaa Cys He Tyr Glu Tyr Lys Tyr Thr His Arg Glu Val Leu Ser 

100 105 110 

Leu Ser Cys Lys Asn Leu Asn He His He Phe Leu Asn Leu Ala Phe 
115 120 125 

Ser Tyr Ser Thr He Thr Leu Ser Asn Asn Cys Val Thr Leu Tyr He 
130 135 140 

Ala He Cys Cys Asn Leu Phe Asn Asp Ser Pro He Asp Gly Gin Ser 
245 150 155 160 

Tyr Cys Phe Tyr Leu Phe Ser Phe Val Pro He Lys 

165 170 

<210> 101 
<211> 198 
<212> PRT 
<213> Homo sapiens 

<400> 101 

Ser Cys He Pro Val Phe Leu Arg Leu Val Pro Phe Val He Ser Pro 
1 5 10 15 

Ser Arg Gly Pro Ser Leu His Leu Arg Trp Pro He Val Thr Phe Asn 

20 25 30 
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Leu Pro Lys Ala Pro Cys Gin Leu Leu Pro Ala Leu His Phe Thr lie 
35 40 45 

Ser Arg Ser Asn Phe Phe Val Leu Val Glu Glu Gly Cys Tyr Leu Pro 
50 55 60 

Val Ala Val Val Ala Lys Val Leu Phe Glu Ser Leu Pro Gly His Val 
65 70 75 80 

Arg Thr Trp Lys Lys Trp Phe Tyr Arg Leu Ala Val Cys Trp Cys Glu 

85 90 95 

Gly Trp Lys lie Trp Trp Ser Leu Gly Lys Leu Thr Val Arg Lys Thr 

100 105 110 

Gin Leu Tyr Leu Leu Cys Lys His Phe Ala Gin Gin His Leu Gly Thr 
115 120 125 

Thr Tyr Leu Leu Ser Asn Pro Glu Leu His Pro Asn Ser lie Pro Leu 
130 135 140 

lie His Val His Phe Leu Ser Phe Tyr Lys Asp Phe Ser Asn Thr Leu 
145 150 155 160 

Ser Leu Leu lie Thr Gly Gin Asn Ser Phe Tyr Asn Ser Leu Asn Gin 

165 170 175 

His Cys Pro Met Asp Gly Met Leu Gly Gin His Leu Asn Leu Thr Arg 

180 185 190 

Phe Lys Val Arg Arg Phe 
195 

<210> 102 

<211> 233 

<212> PRT 

<213> Homo sapiens 

<400> 102 

Asn lie Tyr Leu Phe Cys Leu Thr Cys Leu Met Thr Phe Ala Ala Leu 
15 10 15 

Val Gly Ser lie Tyr Ser Leu lie Ser Leu Leu Lys Met Gin Asn Arg 

20 25 30 

Thr Val Val Ser Met Leu Val Ala Ser Trp Ser Val Asp Asp Leu Met 
35 40 45 

Ser Val Leu Ser Val Thr lie Phe Met Phe Leu Gin Trp Pro Asn Glu 
50 55 60 

Val Pro Gly Tyr Phe Gin Phe Leu Cys Thr Thr Ser Ala Leu Met Tyr 
65 70 75 80 

Leu Cys Gin Gly Leu Ser Ser Asn Leu Lys Ala Thr Leu Leu Val Ser 

85 90 95 

Tyr Asn Phe Tyr Thr Met His Arg Gly Val Gly Ser Gin Thr Ala Ser 

100 105 110 

Arg Arg Ser Gly Gin Val Leu Gly Val Val Leu Thr Val Trp Ala Ala 
115 120 125 

Ser Leu Leu Leu Ser Ala Leu Pro Leu Cys Gly Trp Gly Ala Phe Val 
130 135 140 
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Arg Thr Pro Trp Gly Cys Leu Val Asp Cys Ser Ser Ser Tyr Val Leu ^ 
145 150 155 160 

Phe leu Ser lie Val Tyr Ala Leu Ala Phe Gly Leu Leu Val Gly Leu 

165 170 175 

Ser Val Pro Leu Thr His Arg Leu Leu Cys Ser Glu Glu Pro Pro Arg 

180 185 190 

Leu His Ser Asn Tyr Gin Glu lie Ser Arg Gly Ala Ser lie Pro Gly 
195 200 205 

Thr Pro Pro Thr Ala Gly Arg Val Val Ser Leu Ser Pro Glu Asp Ala 
210 215 220 

Pro Gly Pro Ser Leu Arg Arg Ser Gly 
225 230 

<210> 103 

<211> 219 

<212> PRT 

<213> Homo sapiens 

<400> 103 

Leu Leu Ala Leu Gly Leu Val Phe Tyr Ser Phe Gin Cys Leu Asn Val 
15 10 15 

Glu Gly His Leu He Pro Ser Phe His Leu Ser Phe His Ser Leu Asn 

20 25 30 

Ser Val Phe Leu Ala Ser Gly Glu Leu Pro Ser Leu Val Val Leu His 
35 40 45 

Val Tyr Cys Cys Thr Thr He Thr Gly Ser Met Ser Arg Gin Trp Lys 
50 55 60 

Leu Asn He Gin Asn Leu Leu Asp Ser Thr Leu Tyr Asp Met Ser Leu 
65 70 75 80 

Gin Leu Val Leu He Ser Thr Leu Ser Leu Leu' Thr Val Ser Thr Met 

85 90 95 

Ala Phe Asn Glu Phe Cys Glu Ser Phe He Leu Glu Thr Glu Cys Val 

100 105 110 

Gin Gly Lys Pro Leu Asn Trp Gin Leu Val Ser Glu Val Arg He Val 
115 120 125 

Leu Tyr Gly Leu Phe Leu Thr Leu Gin Leu Asp Ala Asn Ser Ala Gin 
130 135 140 

Phe Gly Pro Glu Val Ser Cys Leu Cys Ser Leu Lys Tyr Leu Val Val 
145 150 155 160 

Cys Leu Thr Leu Asn Lys Phe Ala Phe He Lys Tyr Cys He Cys Tyr 

165 170 175 

Ser Lys He Thr He Thr Phe Phe Ser Pro Asn Asn His Trp Glu Lys 

180 185 190 

Pro Ala Glu Ser Cys Asn Ser Thr Glu Thr Ser Asp Pro Tyr Thr He 
195 200 205 

Tyr His He Ser Gly His Phe He Leu Pro Leu 
210 215 
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<210> 104 

<211> 179 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (176).. (176) 

<223> Xaa is any amino acid 



<400> 104 

Leu Thr Gly lie Pro Phe Tyr Trp Trp Leu Asp Met Trp Arg Asp Thr 
15 10 15 

Asp Ser Pro Arg Thr Leu Asp Glu Val Leu Lys Trp Ala His Cys Leu 

20 25 30 

Thr Val Tyr Phe He Pro Cys Gly Val Phe Leu Val Thr Asn Ser Ala 
35 40 45 

He He His Arg Leu Arg Arg Arg Gly Arg Ser Gly Leu Gin Pro Arg 
50 55 60 

Val Gly Lys Ser Thr Ala lie Leu Leu Gly He Thr Thr Leu Phe Thr 
65 70 75 80 

Leu Leu Trp Ala Pro Arg Val Phe Val Met Leu Tyr His Met Tyr Val 

85 90 95 

Ala Pro Val. His Arg Asp Trp Arg Val His Leu Ala Leu Asp Val Ala 

100 105 110 

Asn Met Val Ala Met Leu His Thr Ala Ala Asn Phe Gly Leu Tyr Cys 
115 120 125 

Phe Val Ser Lys Thr Phe Arg Ala Thr Val Arg Gin Val He His Asp 
130 135 140 

Ala Tyr Leu Pro Cys Thr Leu Ala Ser Gin Pro Glu Gly Met Ala Ala 
145 150 155 160 

Lys Pro Val Met Glu Pro Pro Gly Leu Pro Thr Gly Ala Glu Val Xaa 

165 170 175 

Arg Arg Gly 



<210> 


105 


<211> 


222 


<212> 


PRT 


<213> 


Homo sapiens 


<220> 




<221> 


raise feature 


<222> 


(188) . . (188) 


<223> 


Xaa is any amino 


<400> 


105 



Arg Arg Val Lys Ser Val He Leu Val Met Leu Leu Gly Pro Leu Leu 
1 5 10 15 

Phe Leu Ala Cys Gin Leu Phe Val He Asn Met Lys Glu He Val Arg 
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20 25 30 

Thr Lys Glu Tyr Glu Gly Asn Met Thx Trp Lys lie Lys Leu Arg Ser 
.35 40 45 

Ala Val Tyr Leu Ser Asp Ala Thr Val Thx Thr Leu Gly Asn Leu Val 
50 55 60 

Pro Phe Thr Leu Thr Leu Leu Cys Phe Leu Leu Leu lie Cys Ser Leu 
65 70 75 80 

Cys Lys His Leu Lys Lys Met Gin Leu His Gly Lys Gly Ser Gin Asp 

85 90 95 

Pro Ser Thr Lys Val His lie Lys Ala Leu Gin Thr Val He Phe Phe 

100 105 110 

Leu Leu Leu Cys Ala Val Tyr Phe Leu Ser lie Met lie Ser Val Trp 
115 120 125 

Ser Phe Gly Ser Leu Glu Asn Lys Pro Val Phe Met Phe Cys Lys Ala 
130 135 140 

lie Arg Phe Ser Tyr Pro Ser lie His Pro Phe lie Leu lie Trp Gly 
145 150 155 160 

Asn Lys Lys Leu Lys Gin Thr Phe Leu Ser Val Leu Arg Gin Val Arg 

165 170 175 

Tyr Trp Val Lys Gly Glu Lys Pro Ser Ser Pro Xaa lie His Glu Arg 

180 185 190 

Gly lie Val Cys Leu Leu Ala Glu Asn Lys Leu Val Val Tyr Glu Thr 
195 200 205 

Phe Tyr He Ser Tyr Trp Phe Phe Tyr Thr Val Cys Val Glu 
210 215 220 

<210> 106 

<211> 172 

<212> PRT 

<213> Homo sapiens 

<400> 106 

Gly Phe Leu Ala Gin Glu Arg His His Phe Leu Tyr Val Ala Phe Leu 
1 5 10 15 

Cys Ser Gin Cys Asp Lys Ser Glu Asn Phe Cys Leu Asn Lys Leu Leu 

20 25 30 

Trp Leu Phe Asp Ser Glu Leu Cys Lys Ser Leu Ala Asn Ala Asn Pro 
35 40 45 

Leu He Leu Leu Gly Ala Val Thr Gly Tyr Phe Ser Pro Ala Leu Phe 
50 55 60 

Tyr Pro Ser Leu Asp Lys Thr Thr His Thr His Thr His Thr His Thr 
65 70 75 80 

His Thr His Met His Thr Leu Phe Leu Ser Cys Lys Phe Lys Ser Leu 

85 90 95 - 

Arg Gin Ser Arg Lys Val Asp Ser Lys Phe Asn Pro Gin Asp Ser Arg 

100 105 110 

Thr Lys Gin Phe Cys Phe Lys Arg Glu Asn He Thr Asp Leu Glu Cys 
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115 120 125 



Gin Ser 
130 


Tyr 


lie 


Gin 


Thr 


Leu 
135 


Glu 


Asn 


Cys 


Ala 


Asn 
140 


Val 


Ser. 


Asn 


He 
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Arg Ala Asn 
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Gly Trp 
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5 


Ala 
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Gly Val 
10 
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Leu 
15 


Val 
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Thr 
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20 
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Ser 


Ser 


Met 
25 
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Gly Gin Arg Val 

30 
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Cys 
35 
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lie 
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Gly 
40 
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His 
45 


Ala 
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Trp Arg 
50 
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Thr 
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55 


Thr 
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Ser 
60 


Gin Gly Trp Lys 


Gly Leu 
65 
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Pro 
70 
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Thr 
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He 
80 


Ser Met 
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85 
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100 105 

<210> 108 

<211> 95 

<212> PRT 

<213> Homo sapiens 

<400> 108 

Asp Ser Ser Pro Arg Ser Phe Leu Ser Thr Gly Gly Thr Trp Asp Ala 
1 5 10 15 

Val Asn Cys Ser Trp Asp Thr Phe Ser Leu Gly Pro Phe Ala Phe Pro 

20 25 30 

Val Arg Ser Thr Leu Arg Met Pro Ser Tyr Ser Leu Val Thr He Ser 
35 40 45 

Gly Gly Arg Ala Ser Pro Thr Trp Phe Cys Arg Gly Gin Ala Glu Lys 
50 55 60 

Tyr Gly Thr Val His Lys Leu Asn Leu Val Thr Arg Ser Tyr Tyr Phe 
65 70 75 80 

Arg Gin He Glu Arg Lys Arg Gly Pro Trp Glu Val Phe Val Phe 

85 90 95 

<210> 109 
<211> 87 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> misc_feature 

<222> (26) . . (26) 

<223> Xaa is any amino acid 



<400> 109 

Leu Leu Phe Leu Val He Tyr Phe His He He Lys Lys Tyr Thr Lys 
15 10 15 

Cys Cys Tyr Phe Leu He Tyr Gin Phe Xaa He He Phe He Phe Cys 

20 25 30 

His Asp lie Trp Val Tyr Thr Cys Phe Leu Val Leu Tyr Gly Leu Ser 
35 40 45 

He Val He Ala Pro Ser Cys Ser Ser Ala Leu Val He Phe Leu Leu 
50 55 60 

Ser Phe Thr lie Tyr Ser Val Phe Ser Leu Glu Ser Val Phe Phe Phe 
65 70 75 80 

Phe Phe Arg Asn Trp His Ser 

85 



<210> 110 

<211> 118 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> misc_feature 

<222> (81) - . (81) 

<223> Xaa is any amino acid 



<400> 110 

Phe Leu Leu Val He He Leu Gly Met Tyr Pro Trp Ala Asp He Gly 
15 10 15 

His Leu Arg Ser Met He Ser Leu Tyr Leu His Tyr Asn Leu Cys He 

20 25 30 

Val He Val Cys Gly Leu His Leu Leu Val Cys He Arg Leu Leu Phe 
35 40 45 

Asp Met Phe Cys Leu Ser Val Leu Gin Val Ala Lys Asn Tyr Leu Phe 
50 55 60 

Trp Val Asn Ser Phe Thr Thr Gly Leu Tyr Ser Pro Cys Leu Lys Pro 
65 70 75 80 

Xaa His Cys Leu Met Arg Phe Pro Asn He Val Arg Leu Ala Asp Trp 

85 90 95 

Arg Val Leu Ser Phe Gin Cys Met Glu Ala Pro Gly Ser Asn Pro Val 

100 105 110 



Leu He Phe Cys Leu Leu 
115 
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<212> PRT 

<213> Homo sapiens 

<400> 111 

Arg Val Thr Ala Gly Gly Glu Arg Leu Asn Leu Met Val Ser Trp Asp 
1 5 10 15 

Ser Ser He His Ala Ala Cys Ala Asn Arg Gly Xle Phe Lys Leu Phe 

20 .25 30 

He Gly Phe Ser Leu Pro His Leu Lys Asn Lys Val Val Phe Glu Met 
35 40 45 

Asp Trp Lys Lys Lys Phe Ala Tyr He Ser Gin Lys Trp He Phe Thr 
50 55 60 

Gly Gly Asn Val Cys Ser Tyr Leu Gly Val Asp Leu Cys His Gly Arg 
65 70 75 80 

Pro Leu Ala Ser Pro Trp Glu Thr Val Ser Glu His Lys Thr Ser Pro 

85 90 95 

Val Leu 



<210> 112 

<211> 116 

<212> PRT 

<213> Homo sapiens 

<400> 112 

Trp Pro Leu Arg Thr Gly He Tyr Gly Ser Ser He Val Pro Asp Gin 
15 10 15 

Gly Asn Leu He Phe Leu Pro Thr Thr Ser Lys Val Thr Phe Arg Gin 

20 25 30 

Gly Arg Gin Gly Pro Gly Leu Gly Glu Leu Cys Leu Val Trp Cys Arg 
35 40 45 

Leu Val Ser Ser Pro Arg Leu Gin Val Trp Val Gin Ala Pro Pro Phe 
50 55 60 

Leu Phe Pro Ala Thr Ser Leu Gly Pro Trp Ser Ala Pro He Ala Pro 
65 70 75 80 

Gly Leu Gly Glu Val Leu Gly Ala Leu Trp Gin Pro Ser Leu Val Ser 

85 90 95 

Val Thr Pro Ala Ser Pro Ala Leu Thr Trp Pro Arg Pro Pro Leu Asp 

100 105 110 



Glu Glu Gly Arg 
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113 


<211> 


77 


<212> 


PRT 


<213> 
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<220> 




<221> 


misc 


<222> 


(68)' 


<223> 


Xaa 
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<400> 113 

Tyr Ser Trp lie Cys Val Leu Val Leu Leu Leu lie Leu Glu Asn Ser 
15 10 15 

Trp Pro Leu Leu Leu Gin lie Phe Leu Leu Ser Tyr Tyr Ser Asn Gin 

20 25 30 

Thr Cys He Pro Val Phe Glu He Phe Pro Tyr Ser Trp Phe Tyr Ser 
35 40 45 

Val Phe Leu Ser Val Cys Leu Phe Val His Ser Phe Phe Ser Leu His 
50 55 60 

Phe Ser Phe Xaa Phe Phe Leu Ser His Leu Lys Thr His 
65 70 75 

<210> 114 

<211> 115 

<212> PRT 

<213> Homo sapiens 

<400> 114 

Arg Val Lys Arg Arg Gin Gin Pro Pro Arg Gly Lys Gly His He Ser 
15 10 15 

Trp Ser Ser Leu Pro Asn Ser Ser Trp Glu Pro Pro Tyr Phe Leu Arg 

20 25 30 

Gly Gly Gly Arg Gin Pro Arg Met Arg Leu Ala Asn Phe Gly Gly Tyr 
35 40 45 

Leu Val Ala Glu Leu Pro Gly Ser Gly Phe Ser Pro Pro Arg His He 
50 55 60 

Val Leu Val Pro Gly Leu Tyr Arg lie Asn Glu Cys Ser Gin Gin Gin 
65 70 75 80 

Gly Axg Ala Ser Pro Ala Leu Pro Gly Pro Pro Gly Val Ser Ser Leu 

85 90 95 

Pro Trp Leu Gin Glu Lys Glu Lys Leu Ser He Thr Lys He Ser Met 

100 105 110 

Gly Lys Ala 
115 
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115 


<211> 
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PRT 


<213> 
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<220> 




<221> 


misc 


<222> 


(61)" 


<223> 


Xaa 


<400> 


115 



Arg His Arg Lys Arg Lys Arg Gly Ser Asp Phe Gly Arg Gly His Thr 
15 10 15 

Ser Glu Gin Gly He Val Phe Ser Glu Arg Gin Arg Arg Tyr His Thr 

20 25 30 
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His Thr His He Ser Phe Pro Phe Leu Cys Ser Leu Leu Val Ser Phe fc 
35 40 45 

Val Ala Phe Leu Leu Cys Ser Leu Pro Cys Leu Val Xaa Trp Ala Tyr 
50 55 60 

Lys Val Gly Leu Arg Leu Pro Tyr Ser Gly He Trp Phe He Thr Asn 
65 70 75 80 

* 

Lys Leu Glu Ser Phe Val Asp Lys Asp Gly Trp Thr Asp Lys Gly Lys 

85 90 95 

Ser Pro Thr Gin Lys Pro 

100 

<210> 116 
<211> 103 
<212> PRT 
<213> Homo sapiens 

<400> 116 

Ara Phe Gly Ser Arg Leu Tyr Gin Leu Val Gin He He He Phe Leu 
15 10 15 

Phe Leu Thr Pro Cys Arg Gin Thr Ala Ala Arg Met Arg Asp Pro Arg 

20 25 30 

Ala Pro Gly Ala Pro He Cys Ser Ala Glu Gin Cys Val Val His Pro 
35 40 45 

Leu Ser Lys Leu Gin Arg Gly Arg Ala Asp Gly Ala Thr Leu Pro Ser 
50 55 60 

Lys Leu Gin Gin Lys His He Cys Pro Pro Gly Gin Val Leu Asp Pro 
65 70 75 80 

Ser Thr He His He Phe Ser Trp He Ala Phe Arg Arg Arg Arg Leu 

85 90 95 

Ser Cys Ser Trp Trp Val Val 

100 
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<220> 
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misc feature 
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(29) . . (29) 


<223> 


Xaa is any amino 



<400> 117 

Glu Ala Phe Pro 
1 

Gly Leu Leu Asn 

20 

Lys Arg He Asn 
35 

Pro Phe Pro Val 



Gly Ser Phe Ser 
5 

Val Leu Asn Ser 

Ser Leu Leu Val 

40 

Cys Leu Leu Leu 



Val Cys Thr Pro 
10 

Val Trp Val Tyr 
25 

Gin Trp Tyr Phe 



Met Thr Phe Gin 



He Leu Thr Thr 
15 

Xaa Arg Glu Lys 
30 

Lys Phe Trp Ser 
45 

His Leu Gin He 
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50 55 60 

Leu Leu His Thr Phe Phe Pro Ser Leu Lys Ala Ala Phe Ser. Gly Arg 
65 70 75 80 



Glu 



<210> 118 

<211> 90 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (74).. (74) 

<223> Xaa is any amino acid 



<400> 118 

Cys Ala Gin Gly Ala Cys Thx Trp Ser Cys Ser Thr Phe He Tyr Leu 
1 5 10 15 

Pro Leu Phe Leu Leu Ser Val Asn lie Leu Lys Lys Ser Leu He Ser 

20 25 30 

Gly Arg He Arg Pro Glu Lys Lys Lys Lys Ala Trp Cys Ser Ser Gin 
35 40 45 

Thr Cys His Met Asp Phe Tyr Asn Ser Phe Leu Thr Cys Ser Lys Val 
50 55 60 

Ser Glu Lys Arg Ser Glu Asp Ser Ser Xaa Met Gin Arg Thr Gly His 
65 70 75 80 

Met His Leu Pro Leu Leu Leu Glu lie Met 

85 90 

<210> 119 
<211> 109 
<212> PRT 
<213> Homo sapiens 

<400> 119 

Phe Arg Gly Ser Ser Phe Leu Leu Phe Phe Phe Ser Arg Met Ala Leu 
15 10 15 

Thr Thr Tyr His Thr Val Thr He Pro Lys Arg Cys Phe Leu Ala Thr 

20 25 30 

Val Leu Val Gly Trp Phe Pro Val Val Ser Lys Gly Lys Tyr Thr Gly 
35 40 45 

Pro Gly Thr Trp Val Glu His Phe Val Phe Leu Tyr Phe Leu Met Gly 
50 55 60 

Lys Asn Val Ser Ser Gly Ser Ser Phe Phe Phe Phe Ser Glu Thr Glu 
65 70 75 80 

Phe Ser Gin Pro Met Leu Trp Glu His He Pro Gly Gly Ser Ser Tyr 

85 90 95 

Ser Gin Ala Ser Gin Val Val He Phe He Arg Lys Asn 

100 105 
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<210> 120 

<211> 79 

<212> PRT 

<213> Homo sapiens 

<400> 120 

Val Phe Thr Phe Val Arg Pro Arg Pro Phe Asp Val Leu Leu Leu Val 
I 5 10 15 

Gin Lys Cys Asp Ser Cys His Cys Asn Gin Phe Leu Ser Leu Ala Asn 

20 25 30 

Trp Pro Pro Tyr Gin Val Asn Cys Pro Leu Val lie Pro Leu Glu Pro 
35 40 45 

Leu Leu Leu Asp Phe He Val Phe Cys Lys He Thr Phe Tyr Ser His 
50 55 60 

Val He Cys Lys Leu Arg Met Val Leu Gly Asn Pro Thr Ala Leu 
65 70 75 
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<212> PRT 

<213> Homo sapiens 
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Glu Asp Arg 
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Gin 


Glu Arg Asp Thr 
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Gly 


Ser 
10 


Phe 
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Arg Asp 
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15 


Asn 


Ser Ser Pro 
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20 


Lys Gly Thr Val 


He 
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Pro 
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Gly Thr Thr Asn 
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Pro 


Lys Ala Ser 
35 


Val 
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40 
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Trp His 
45 
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Val Lys Thr 
50 


Trp 


Pro Gin Leu Ala 
55 
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Ser 
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Ser 
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Tyr Thr Ser 
65 


Ser 


Phe Pro Cys Ser 
70 
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Ser 
75 
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<220> 

<221> misc_feature 

<222> (6) . . (6) 

<223> Xaa is any amino acid 



<220> 

<221> misc_feature 

<222> (61) . . (61) 

<223> Xaa is any amino acid 



<400> 123 

Gin Phe Gly Trp He Xaa Lys Ser Trp He Thr Tyr Tyr Phe Pro Gly 
15 10 15 

Phe Phe Val Ser Tyr Phe Cys Leu Pro Ala Ser Asn He Val Val Asn 

20 25 30 

Tyr Lys Val Ser Leu He Phe Leu Leu Cys He Lys Tyr Gly Lys Glu 
35 40 45 

Thr Asn Thr Val Thr Lys Tyr Lys Asn Thr Val Ser Xaa Leu Arg Phe 
50 55 60 

Asn Leu Val Ser Leu Ser Cys He Ser Leu Ala Gly Leu Ser Tyr Gin 
65 70 75 80 

Ser Asn Cys Cys Ala Arg Ser Pro Arg Glu Pro Phe Leu Pro Cys Cys 

85 90 95 

Cys Ser Thr He Pro Phe Trp Ala Phe Cys His Pro Gin Asn Gin Lys 

100 105 110 

Trp Asp Val Gly Lys Ser Thr Phe Gin Leu Ala Lys Glu Glu Lys Arg 
115 120 125 

Gin Asn Thr Glu Lys Ala Asp Phe Leu 
130 135 

<210> 124 

<211> 73 

<212> PRT 

<213> Homo sapiens 

<400> 124 

Asn Trp Pro Arg Val Gly Leu Gly His Gly Ser Leu Phe Lys Ala Pro 
1 5 .10 15 

Glu Gin Cys Trp His Pro Phe Met Val Val Arg His Trp Gly Ser Ser 

20 25 30 

Phe Gly His Leu Val Gly Thr Glu His Lys Ala Pro Pro He Ser Gin 
35 40 45 

Leu Leu Ala Lys Glu Asn Glu Thr Val Pro Ser Gin He Phe Phe Phe 
50 55 60 

Lys Leu Leu Ser Arg Gin Arg Arg Arg 
65 70 

<210> 125 
<211> 128 
<212> PRT 
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<213> Homo sapiens 



<400> 125 
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Met 
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Arg 
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95 


Leu 


Val 


Gin 


Gin 


Leu 
100 


Leu 


Ala 


Thr 


Pro 


Lys 
105 


Phe 


Thr 


Tyr 


Phe 


Leu 
110 


Pro 


Pro 


Ala 


Phe 


Phe 
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55 
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Ser 
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He 
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Ser 
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70 
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Val 


Val 


Leu Asp 
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Ser 


Ser 
80 
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Ser 
85 
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<400> 127 

Phe Phe Met Ser Leu Ala Thr Leu 
1 5 

Leu Phe Phe Leu Met Asn Gly Pro 

20 

Met Val Ser Arg Leu Gly Lys Leu 
35 40 

Ser Ser Ser Pro Tyr Cys Ser Ala 
50 55 

Gly Ala Arg Gly Val Thr Tyr Arg 
65 70 

Met Lys Leu Glu Met Ala His Gly 

85 
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Phe Asn Phe Phe Lys Val Ala Ser 
10 15 

Cys Phe Met Phe Val Ala He Phe 
25 30 

Leu Phe Leu Phe Leu Trp Tyr His 

45 

Val Val Ser His Asn Lys Leu Ser 

60 

Lys Gin Gly Ala Xaa Leu Ala Pro 
75 80 

Glu Gly Arg 
90 
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<212> PRT 
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<220> 

<221> misc_feature 

<222> (25) . . (25) 

<223> Xaa is any amino acid 



<220> 

<221> misc_f eature 

<222> (115) . - (115) 

<223> Xaa is any amino acid 



<400> 128 

Phe Asn Asn Phe Tyr Lys Ser Gin Thr Leu Tyr Leu His He Tyr Ser 
1 5 10 ~ 15 

Phe Ser Leu Leu Lys Phe Gin He Xaa Leu His His Leu Lys Cys He 

20 25 30 

Phe His Gly Phe Val Phe Phe Leu Thr Phe Asn Phe He Leu Leu Gin 
35 40 45 

Leu Ser Thr Phe His Trp Ser He Arg Gin Cys Pro Cys Phe Leu Asn 
50 55 60 

Cys Val Asp Leu Arg Val Asn Ser Lys Ala Phe Phe He Leu Phe Thr 
65 70 75 80 

Val Phe Thr Phe He Ser Tyr Ser Cys Pro Ser Tyr Tyr Pro Arg Val 

85 90 95 

Ser Ala Asp Ser Ser His Phe Phe Met His Val Val His Leu His Cys 

100 105 110 

Asn He Xaa His Lys Asn Tyr He Tyr He Glu Ser Pro Val 
115 120 125 

<210> 129 
<211> 109 
<212> PRT 
<213> Homo sapiens 
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<220> 

<221> mis cofeature 

<222> (85).. (85) 

<223> Xaa is any amino acid 



<400> 129 

Pro Cys Asp Val Gin Met Gin lie Thr Thr Cys He Leu Ser Ala Arg 
15 10 15 

Ser Val Phe His He Met Glu Val His Ser He Thr Thr Met Lys Ser 

20 25 30 

Lys Gin Val His Tyr Tyr His Leu Pro Phe Trp Lys Ser He Leu Arg 
35 40 45 

He His Pro Glu He Pro Ser Leu Phe Leu Gin Arg He Val Tyr Ser 
50 55 60 

Ala Ser His Trp Leu Arg Phe Gly Phe Trp Phe Cys Leu Pro Leu Ser 
65 70 75 80 

Phe Glu Ser Cys Xaa Met Phe Leu lie Val He Gin He Phe Leu Thr 

85 90 95 

Asn Pro Ala Glu Gin Gin Gin His Leu Lys Leu Arg £rg 

100 105 

<210> 130 
<211> 102 
<212> PRT 
<213> Homo sapiens 

<400> 130 

He Ser His His Thr Glu Asn Pro Thr Met His Ser Val Glu Ser Leu 
15 10 15 

Phe Lys Thr Asp Pro Lys Ser Asn Ser Pro Asn Leu Cys Pro Ala Ala 

20 25 30 

Leu Val Tyr Ala Thr Gly Gly Leu Ser His Pro Ala Leu Leu Thr Gly 
35 40 45 

Phe Leu Leu Arg Ala Pro Ala Tyr Phe Leu Ala His Leu Arg Thr Gly 
50 55 60 

Thr Gin Val Asn Leu Phe Arg Ser Asn Leu Gly Asn Ala Ser Leu Leu 
65 70 75 80 

Leu Arg Thr Leu Pro Tyr Leu Leu He Ser Ala Arg Val Thx Ser His 

85 90 95 

Ser Pro His Cys Gin Lys 

100 
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<213> Homo sapiens 

<400> 131 

Gin Ser Gin He Leu Val He Thr His Ser Glu Gly Leu Ser Val Pro 
1 5 10 15 
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<400> 133 

Phe Lys Leu Ser Pro Phe Leu Ser Leu Lys Lys Ala Met Phe Phe Tyr 
1 5 10 15 

Val Thr Trp Phe Thr Leu Phe Cys Val Ser Phe Phe Leu He Ser Gin 

20 25 30 

Ser Leu Arg He Pro Tyr Ser Thr Ser Thr Tyr Leu Tyr He Phe Cys 
35 - 40 45 

Val Leu Phe His Pro Leu Ser Ser Pro Thr Thr Ser Met Leu He Ser 
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50 55 - 60 

Gin Leu Leu Sex Ser Ser Arg Phe Leu Trp Ser Ser Arg Asn lie His 
65 70 75 80 

Leu Ser Asp Leu Tyr Gly Pro Gin lie His Arg Ala Thr lie Phe He 

85 90 95 

Thr Thr Ala Gly Ser Cys Leu Pro Phe Leu Phe Glu Gin Lys Thr Leu 

100 105 110 

Phe Ser He 
115 



<210> 


134 


<211> 


171 


<212> 


PRT 


<213> 


Homo 


<220> 




<221> 


misc 


<222> 


(22)' 


<223> 


Xaa 


<400> 


134 



Phe Ala Val Phe Leu Ser Leu Cys Ser Ser Lys Leu Phe Pro Val He 
15 10 15 

Cys His Trp He Cys Xaa Ser Phe Leu Leu Leu Gly Leu Val Cys Cys 

20 25 30 

Gly Thr Ser Leu Val Asn Phe Ser Val Tyr Val Val Gin Pro Met He 
35 40 45 

Ser Val Trp Tyr Phe Leu Arg Phe Pro He Ser Leu Leu Lys Phe Ser 
50 55 60 

Leu Tyr Phe Cys Val Leu Asp Glu His Leu Val He He Phe Asn Tyr 
65 70 75 80 

Leu Leu Asp Lys Ser Cys Lys Val Gly Phe Cys Met Phe He Leu Phe 

85 90 95 

Leu Cys Leu Glu His Phe Tyr Leu He Leu His Phe Phe Leu Thr Leu 

100 105 110 

Tyr Val Gly Phe Cys He Leu Thr Lys Gin Ala Pro Leu Pro Val Phe 
115 120 125 

Met Asp Trp Phe Tyr Lys Arg Glu His Phe His Gin Gin He Gin Pro 
130 135 140 

Lys He Met Val Ala Tyr Asn Asn Ser Phe Pro Pro Glu Glu Glu Leu 
145 150 155 160 

Gly Ser Cys Asp Phe Cys Pro Phe He Leu Cys 

165 170 

<210> 135 
<211> 203 
<212> PRT 
<213> Homo sapiens 

<400> 135 
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Ser Gly Trp His Arg He Ser Gly Glu Asn Cys Gly Glu Tyr Gly Glu 
15 10 15 

Asn Lys Lys Arg Arg Lys Arg Ser Lys Ser Thr Trp Gly Arg Arg Arg 

20 25 30 

Asn He Thr Asn Arg Glu Trp His He Leu Lys Gin Gly His Glu Ser 
35 40 45 

Cys Leu Gin Ser Ser Glu Arg Lys Trp Phe Lys Gin Phe Met Phe Glu 
50 55 60 

Ser Leu Ser Leu Asn He Pro Trp Leu Phe Leu Gly Ser Met Glu Asn 
65 70 75 80 

Val Ser Ala Leu Ser Leu Leu Thr Val Glu Ser Pro Thr Ser Met Phe 

85 90 95 

Asp Tyr Cys Asp Asp Ser Leu Glu Arg Val Lys Ser Ala Leu Asp He 

100 105 110 

Phe Ser Met He He Tyr Thr Val Thr Phe Phe Leu Gly Leu Ala Gly 
115 120 125 

Asn Gly Leu Val He Trp Val Val Gly Phe His Met Ser Cys Thr Val 
130 135 140 

Asn Thr Val Trp Val Val Pro Gin Pro Ala Arg Gly Leu His His His 
145 150 155 160 

Leu Pro Thr Ala Ser Pro Ala Gly Tyr Gly Ser Ser Val Thr Leu Trp 

165 170 175 

Pro Ala Ala Leu Thr Gin His His Val Tyr Phe Leu Ser Gly Gin Cys 

180 185 190 

Leu Pro Ser Asp Pro His Leu His Gly Pro Leu 
195 200 

<210> 136 

<211> 94 

<212> PRT 

<213> Homo sapiens 

<400> 136 

Pro Gly Pro Ala Gly Arg Lys Cys Ser His Phe Leu Trp Leu Leu Gly 
15 10 15 

Phe Arg Met His Arg Asn Thr Phe Ser Leu Tyr Thr Leu Asn Leu Ala 

20 25 30 

Gly Ala Asp Phe Phe Leu Cys Ser Gin He Leu Glu He Val Asn Phe 
35 40 45 

Tyr His Asp Phe Phe Leu Ser He Ser Thr Tyr Phe Thr Thr Val Met 
50 55 60 

Thr Phe Ser Thr Leu Gin Ala Ala Cys Trp Ala Pro Ser Ala Pro Ser 
65 70 75 80 

Thr Ala Cys Pro Ser Leu Trp Pro He Leu Val Pro Leu Pro 

85 90 



<210> 137 
<211> 9 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<221> misc_feature 

<223> Substrate Peptide 



<400> 137 



Ala Pro Arg Thr Pro Gly Gly Arg Arg 
1 5 



72 



i 



M 



